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IMosicHuTeIbLHAA 3aIMCKA
Xumusa 9 kiace

Pabouast mporpamMmma kypca Xumuu 9 kimacca pazpadoTaHa B COOTBETCTBHH C:
»  ®enepanpHbIM 3ak0HOM Poccuiickoit @enepanuu ot 29 nexadps 2012 r. Ne273-D3 «O6 obpazoBanuu B Poccuiickoit denepamumnyy;

» ®degepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO O0IIEro 00pa30BaHusl, YTBEPKIACHHBIM MTPUKA30M
MunucrepcTBa oopazoanus U Hayku PD ot 17 nexadpst 2010 r. Ne1897 ¢ n3meHeHussMu, yTBEpKICHHBIME ITpuKa3zoM MuHoOpHayku Poccun
oT 29.12. 2014 r. Nel644, npukazom ot 31.12.2015 r. Nel1577;

* IIpumepHOl OCHOBHOM 00pa30BaTEIHLHOM MPOrPaMMO OCHOBHOTO 00111er0 oOpa3zoBanus (0go0peHa pemeHueM (enepaibHOro yueoHo-
METOJIMYECKOT0 00beIMHEeHHSI 110 001IeMy 00pa3oBanuio (potokoi ot § ampenst 2015 r. Nel/15);

*  OcHOBHOI 00pa3oBaTENbHOMN MPOrPaMMOii OCHOBHOTO OOIIET0 00pa30BaHusl MyHULIUIIATHLHOTO Ka3eHHOT'O 0011e00pa30BaTeIbHOTO

yupexaenus «lloaropnoBckas cpenusis o0uieo0pasoBareabHas KO,
*  VYyeonsm mianom MKOVY «lloaropaosckas COLL;
» Tlonoxenunem o padoueit mporpamme MKOVY «Iloaroprosckast COLL»;
* [IpumepHoii nporpamMmoii OCHOBHOTO O0IIer0 00pa30BaHUs M0 XUMHH;
* IIporpammoii Kypca XMMUHU JJIs ydamuxcs 9 kiacca o0rieo0Opa3oBaTenbHbIX YupexaeHuit - aptop ['abpuensu O.C.

Pabouas mporpamMma opueHTHpOBaHa Ha McHoJb30BaHUE ydyeOHuka: Xumus 9 knacc. 'abpuensn O.C., Octpoymos N.I'., Cnaakos C.A. M.:
IIpocsenienue.
[IporpamMma paccuntana Ha 68 4acoB (2 yaca B HEJIEIIO).

Pabouas mporpamma peanu3yercs ¢ UCIOIb30BaHUEM 000pyaoBanus eHTpa «Toduka poctay. B 0CHOBY mporpamMmbl 3a105)KEHO TIPUMEHEHUE
uudpoBoit 1adboparopuu.

Hcnonb3oBanue obopynoBanus «Touka pocTa» Mpu pean3alu JaHHOH MPOrpaMMbl TTO3BOJISIET CO3/IaTh YCIOBHS:

-JI7Is1 paCUIMPEHUs COJIEpKaHUs IKOJIbHOTO XUMUYECKOT0 00pa30BaHus;

-JUTSI TOBBIIIEHUS TTO3HABATENIbHONW aKTUBHOCTH 00YYarOIUXCsl B €CTECTBEHHO-HAYYHOI 0071acTH;

-JI7Is1 pa3BUTHSL IMYHOCTH peOEHKA B mpoliecce 00y4eHUsI XUMHUH, €ro CIOCOOHOCTEH, (POpMUpPOBAaHUS U YIOBIETBOPEHUS COLMATBHO 3HAUYMMBIX
MHTEPECOB U MOTPEOHOCTEH;



-1JIA pa6OTBI C O,I[apéHHBIMI/I IIKOJIbHUKAMH, OPraHUu3allu UX PA3BUTHA B PA3JIMYHBIX 001acTax O6p&30BaTeHBHOﬁ, TBOp‘IGCKOfI JACATCIIBHOCTH.
I/I3yqelme XHMHH B 9 Kj1acce HamnpaBJICHO HAa JOCTHKEHHUE CJICAYIOIIUX meJei:

*  OcBoeHue BakHeHIIUX 3HAHUI 00 OCHOBHBIX MOHATHSX U 3aKOHAX XUMHH, XUMHUIECKOU CMBOJIHKE;

* OsniajgeHde YMeHUAMH HAOJIOaTh XUMUYECKHE SBJICHHS, NMPOBOJANTh XUMHUUYECKHH SKCIIEPUMEHT, NMPOU3BOJUTh PAacueThl HAa OCHOBE
XUMHYECKHUX (OPMYJT BEIIECTB U YPABHEHUH XUMUYCCKUX PEAKIIUH;

* Pa3BuTHe 1MO3HABATEIILHBIX MHTEPECOB M WHTEIUICKTYAJIbHBIX CIIOCOOHOCTEH B MPOIECCE MPOBEICHUS XUMHUYECKOTO KCIEPUMEHTA,
CaMOCTOSATEIILHOTO MPUOOPETEHNS 3HAHUH B COOTBETCTBUU C BO3HUKAIOIIUMU KU3HECHHBIMU MTOTPEOHOCTSIMU;

* Bocnuranue OTHOIICHUS K XMMHH KaK K OTHOMY U3 (yH/IaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U JIEMEHTY O0IIeueI0BeUecKOi
KYJIbTYpHI;

+ IlpumeHeHHe MOIy4YeHHbIX 3HAHUN M YMEHHH 111 0€30MaCHOrO HCIOIb30BaHUS BEUIECTB U MAaTEPUAJIOB B OBITY, CEIbCKOM XO0351CTBE
Y Ha TMPOU3BOJCTBE, PEIICHHS MPAKTUUECKUX 3a7a4 B MOBCEIHEBHOW KU3HH, MPEIYNPEKICHUN SIBJICHUN, HAHOCALIUX BpEl 310POBbIO
YEJIOBEKa M OKPYXKaIOLEH cpeie.

IInanupyemble pe3y/ibTaThl 0OCBOCHHS Y4eOHOI0 NMpeaMeTa

JINYHOCTHBIMM pe3y/IbTaTaMM M3yUYeHUs npeamera « XUMUs» B 9 Kiacce SBISIOTCS CIEAYIOIINe YMEHUS:

*  0CO3HaBaTh €MHCTBO U IIEJIOCTHOCTh OKPYXKAIOIIEro MUPa, BO3MOXXHOCTH €r0 MT03HaBa€MOCTH U O0BSICHUMOCTH Ha OCHOBE JIOCTHXKEHU I
HayKH;

* TOCTENEHHO BBICTpaNBaTh COOCTBEHHOE L[EJIOCTHOE MUPOBO33pPEHUE: OCO3HABATH MOTPEOHOCTh U TOTOBHOCThH K CAMOOOPa30BaHHIO, B TOM
4lClie U B paMKaxX CaMOCTOSITENIbHOM €S TEIIbHOCTH BHE LIKOJIBI;

*  OLIEHUBATh KU3HEHHbIE CUTYAIIMH C TOUKH 3peHHsI 6e30MacHOro oopasa )KU3HU U COXPaHEHUs 370POBbS;

*  OLEHUBATh 3KOJOTUYECKHUI pUCK B3aMMOOTHOIIEHUI YeJI0BEKa U TPUPO/IBL.

*  (opMHUPOBATh HIKOJIOTUUYECKOE MBILIUIEHUE: YMEHHUE OLIEHUBATh CBOIO JEATEIbHOCTh U MOCTYIKU APYTHX JIIOJIEH ¢ TOUKHU 3pEHUs
COXPAaHEHHUs OKPY)KaloIIeH Cpeibl - rapaHTa KU3HU U OJ1aronosiydus JroAei Ha 3emIe.
MeTtanpeaMeTHBIMM pe3yJIbTaTaMU U3y4eHUs Kypca «XUMHsI» ABIsETCs] JOPMUPOBAHNE YHUBEPCAIbHBIX yueOHbIX neicTBuil (YVY /).
Pezynamusnvie YV/I.

*  CaMOCTOSITETTLHO OOHAPYKUBATh U (OPMYITHPOBATH YIEOHYIO MPOOIEMY, OTIPEALISITh 1ENIh YIeOHOU e TeTbHOCTH;

*  BBIJIBUTATh BEPCUU pPEIICHUS MPOOIIEMBI, 0CO3HABATh KOHEUHBIN pe3yNbTaT, BRIOUPATh U3 MPEII0KEHHBIX U UCKAaTh CAMOCTOSITEIbHO
CpEeICTBA IOCTHKEHUS LEINH;

*  COCTaBJIATH (MHIMBHUYaJbHO WU B TPYIIIE) IJIaH pEeIIeHUs TPOOJIEMbL;



paboTas 1o 1iany, CBepsATh CBOM JIEHCTBUS C LIETBIO U, IPU HEOOXOAUMOCTH, UCIIPABIISITh OIMIMOKH CAMOCTOSATENBHO;

B JIMAJIOTE C YYUTEJIEM COBEPIIECHCTBOBATH CAMOCTOSITEIBHO BHIPAOOTAHHBIE KPUTEPUH OLICHKH.

Io3znasamenvuvie YYJ|:

aHAJIM3UPOBATh, CPABHUBATH, KIIACCU(DUIIUPOBATH U 0000IIaTh (PAKTHI U SBJICHHUS. BBISBISATH IPUYUHBI U CIICACTBUS MPOCTHIX SBICHUH.
OCYILIECTBIISITH CPaBHEHUE, KIaCCU(PUKAIUIO, CAMOCTOSTEIHHO BHIOMPAsi OCHOBAHUS M KPUTEPHUH ISl YKa3aHHBIX JIOTHYECKUX OTepaIuii;
CTPOUTB JIOTUYECKOE PACCYKICHHE, BKITIOYAIOIIEE YCTAHOBICHNE TPUYUHHO-CIIEICTBEHHBIX CBS3CH.

CO3/1aBaTh CXEMAaTUYECKHE MOJICIIH C BbIIEJICHUEM CYIIECTBEHHBIX XapaKTePUCTUK 00BEKTA.

COCTaBJISITh TE3UCHI, PA3INIHBIC BUBI TUTAHOB (MIPOCTHIX, CIIOKHBIX H T.I1.).

peoOpa3oBbIBaTH MHGOPMAIUIO U3 OJHOTO BUAA B APYroi (Tabiuily B TEKCT U TIp.).

YMETh ONPEICISITh BO3MOXHBIC UCTOYHUKH HEOOXOIMMBIX CBEIICHUH, IPOU3BOINUTE IOUCK HH(DOPMAIINH, aHATU3UPOBATH U OICHUBATH ¢
JIOCTOBEPHOCT.

YMEHHE MMPOBEICHUS OTIBITOB, MMPOCTHIX IKCIIEPUMEHTAIBHBIX UCCIICIOBAHUH, IPSMBIX M KOCBEHHBIX U3MEPEHUH C UCITOJIb30BAHUEM
aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBLHBIX TPUOOPOB.

Kommynuxamuenvie YV/{:

CaMOCTOSITENIbHO OPraHU30BbIBaTh Y4eOHOE B3aUMOJICHCTBUE B TpyIIIe (ONpeAesTh OOIIMEe EH, paclpeaesTh PO, JOTOBAPUBATHCS
JPYyT C APYTrOM U T.1.).

MIOJIHOE U TOUYHOE BBIPAYKEHUE CBOUX MBICIIEH B COOTBETCTBUU C 33Jja4aMU M YCIOBUSIMU KOMMYHHUKAITUH;

aJIeKBaTHOE UCTIOJIb30BAHUE PEUEBBIX CPEJICTB JIJISl YIACTHS B TUCKYCCUH M apTyMEHTAIIMH CBOCH TO3UITUH, YMEHUE MTPEICTABIISATh
KOHKPETHOE COJIepKaHUe C COOOIIEHUEM ero B MUCbMEHHOM U YCTHOH (opme, orpeaesieHre cnoco00B B3auMOAECHCTBUS, COTPYJHUYECTBO
B ITOMCKE U cOope nHpOopMaIuy;

oIpeJiesIeHUe CII0COO0B B3aUMOJIEHCTBUS, COTPYIHUUECTBO B TIOUCKE U cOOpe nH(pOpMaluY, Y9acTHe B JUaJiore, IUIAaHUPOBaHUE OOIINX
CTIIOCO00B PabOTHI, MPOSIBICHUE YBAKUTEIBHOTO OTHOIIEHUS K IPYTUM yJaIuMCs;

OTHMCaHUe COJIEP>KaHUS BHIMOIHIEMBIX IEHCTBUH C 11€JhI0 OPUEHTHUPOBKU B MIPEIMETHO - TPAKTUYECKON AeSITETbHOCTH;

YMEHHUS YIUTHIBATH Pa3HbIC MHEHHS M CTPEMHUTHCS K KOOPIWHAIIUU PA3JIMIHBIX ITO3UIIUH B COTPYAHHUICCTBE;

yMeHUs pOpMyYITHPOBaTH COOCTBEHHOE MHEHHE U MO3UIUI0, ApTYMEHTUPOBATH U KOOPAUHUPOBATH €€ C TO3UIHSIMH MapTHEPOB B
COTPY/ZHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUsI B COBMECTHOM JIEITETLHOCTH;

OCYIIECTBIISITH B3aMMHBII KOHTPOJIb M OKa3bIBATh B COTPYIHUYECTBE HEOOXOJMMYIO B3aHMOIIOMOIIIb;

TUTAHUPOBATH O0IIKE CIIOCOOBI pabOThI; OCYIIECTBISATH KOHTPOIb, KOPPEKITHIO, OLIEHKY IeHCTBUI mapTHEPA, yMETh yOex1aTh;
WCTIOJIh30BATh a/IEKBATHBIE SI3BIKOBBIC CPEJICTBA IS OTOOPaKEHHS CBOMX UyBCTB, MBICJICH, MOTHBOB U TIOTPEOHOCTE; 0TOOpaKaTh B peun
(omucanue, 0OBICHEHNE) COIepKAHIE COBEPIIAEMBIX ACHCTBHIA, KaKk B JOpMe TPOMKOI COLMATH3UPOBAHHON peun, Tak U B (hopme
BHYTPEHHEHN peuu;



*  pa3BUBaTh KOMMYHHKAaTHBHYI KOMIIETEHIIHIO, UCIIOJIb3YS CPEACTBA YCTHOW U MUCbMEHHON KOMMYHHUKALIMU NIPU paboTe ¢ TeKCTaMU
y4eOHUKa U IOTIOJIHUTENILHON JINTEpaTypoil, CIpaBOYHBIMU TaOIMIIaMH, IPOSBIISITh TOTOBHOCTD K YBAXCHUIO HHOW TOYKH 3PEHUS MIPH
00CYXJIeHUH pe3yIbTATOB BBIIIOJHEHHOM pabOTHI.

IIpeaMeTHBIMH Pe3yJIbTATAMM H3YUYCHHUsI y4eOHOTO MTPEeaMETa SBISIOTCS CIEAYIONINE YMEHUS:

OcHOBHbBIE NOHATHSI XUMHUH (YPOBEHb aTOMHO-MOJICKYJISIPHBIX NPeICTABJICHHUI)

BbhinyCcKHUK HAYy4YUTCSH:

* OIIMCBIBATH CBOICTBA TBEPABIX, KUAKUX, TA3000pa3HBIX BEIIECTB, BBIACISAS UX CYIIECTBEHHbIC IPU3HAKH;

* XapaKTepu30BaTh BEIIECTBA II0 COCTaBy, CTPOCHUIO M CBOWCTBaM, YCTaHaBJIMBATh IPUYUHHO-CIICJCTBEHHBIE CBSI3M MEXAY JaHHBIMU
XapaKTepUCTHUKAMU BEIIECTBA;

* pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHSITHH «aTOM», «MOJIEKYJa», «XUMHUYECKHUU IJIEMEHT», «IIPOCTOE BEIIECTBO», «CIOXKHOE
BEIIECTBOY, «BAJICHTHOCTH», UCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

* n300pakaTh COCTaB MPOCTEHININX BEHIECTB C MOMOINBI0O XMUMUYECKHX (DOPMYN M CYHTHOCTh XMMHYECKHX PEaKIUH C MOMOUIBI0 XUMHUYECKUX
YpaBHEHUH;

* BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEILIECTB, a TAKXKE MACCOBYIO JOJK0 XMMHUYECKOIO 3JIEMEHTA B COEIMHEHUSX
JUTSl OLIEHKHU UX MPAaKTHYE€CKOW 3HAUMMOCTH;

* CpaBHUBATh 110 COCTABY OKCH/Ibl, OCHOBAHHUSI, KUCIIOTHI, COJIH;

* KJIacCU(UIUPOBATH OKCUIBI 1 OCHOBAHMSI 110 CBOMCTBAaM, KUCJIOTHI U COJIU TI0 COCTaBY;

* OIIMCBIBATh COCTAaB, CBOICTBA U 3HAUEHUE (B MPUPOJAE U MPAKTUUECKON AEATEIbHOCTH YEJIOBEKA) MPOCTHIX BEUIECTB — KUCIOPOa U BOAOPO/Ia;

* 1aBaTh CPABHUTEIBHYIO XapaKTEPUCTUKY XUMHUECKUX 3JIEMEHTOB U BAKHEUIINX COCAMHEHUN €CTECTBEHHBIX CEMEICTB IIETOYHbIX METAIIOB U
raJIoreHOB;

* MI0JIB30BAThCS TAOOPATOPHBIM 000OPYIOBAaHHUEM U XUMHUYECKON TOCYI0i;
* MPOBOAUTH HECIIOKHBIE XUMUYECKHUE OTBITHI M HAOIIOACHUS 32 U3MEHEHUSIMU CBOMCTB BEIIECTB B IIPOIIECCE UX MPEBPAILICHUM, TPOBOJIUTH MPOCTHIE
AKCIIEPUMEHTANbHBIC HCCIEAOBaHNUS, IPSIMbIE 1 KOCBEHHBIE H3MEPEHUS C UCTIONB30BAHNEM aHAJIOTOBBIX M IU(PPOBBIX U3MEPHUTEIHHBIX PUOOPOB;

*  co0mo/1aTh MpaBUiia TEXHUKU O€30MMaCHOCTH MPH MPOBEACHUN HAOIIOIEHUI U OIBITOB;

* pa3nIuyaTh AKCIEPUMEHTATBHO KUCIOTHI M MIEJIOYH, MOIB3YSICh UHIUKATOPAMU; OCO3HaBaTh HEOOXOIUMOCTh COONIIOICHUS Mep 0€30MacHOCTH
pH 0OpaIeHUH ¢ KUCIOTaMH U IIEI0YaMH.

Boinycknuk nonyuum 603M03CHOCHIb HAYUUMbBCA:

* 2PAMOMHO 00pPAWAMBCS C BeUeCmMBAMU 8 NOBCEOHEBHOLL HCUSHU,



* 0CO3HABAMb HEOOXOOUMOCMb COONIO0EHUsL NPABUL IKOJIOSUYECKU OE30NACH020 NOBEOEHUs 8 OKPYIIcaloueli NpUpooOHOll cpede;

* NOHUMAMb CMbICL U HEOOXOOUMOCMb COONI00eHUs NPeONUCAHUl, NpedazaemvlX 6 UHCMPYKYUAX NO UCNONb308AHUIO NIeKAPCME, CPeoCcms
OBLIMOBOU XUMUU U OP.,

* UCNOB308aMb NPUOOPEMEHHBIE KIOUEeBble KOMNEeMEHMHOCMU NPU 8bINOJHEHUU UCCIe008aMENbCKUX NPOEKMO8 NO U3VHUEHUIO COUCME, CHOC0008
NOJIY4eHUs U pacno3HABAHUSL 8eULeCNE;

* paseusamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3YSA CPeoCcmea YCMHOU U NUCbMEHHOU KOMMYHUKayuu npu pabome ¢ mexcmamu
VueOHUKA U OONOIHUMENLHOU TUMepamypol, CAPABOYHbIMU MAOIUYAMU, NPOABISAMb 20MOBHOCb K Y8ANCEHUIO UHOL MOYKU 3PEeHUs NPU 00CYHCOeHUU
Pe3yIbmamos 8blNOJIHEHHOU pabombi,

* 00BEeKMUBHO OYEHUBAMb UHDOPMAYUIO O 8eU4eCmeax U XUMUYECKUX NPOYeccax, Kpumudecku OMHOCUMbCA K NCeB0OHAVYHOU uHdopmayuu,
Heod00pOCo8eCmMHOUl peKaame, KAcCarowelcss UCNOIb308aHUS pasiudnblx eeujecms. llepuoouueckuti 3aKOH U NepuUOOUYecKas CUCMeMa XUMUYECKUX
anemenmos Jl. U. Menoeneesa.

CTtpoenne BeniecTBa

BbInyCKHUK Hay4uTCH:

* KJIacCH(PHUIMPOBATh XUMHUYECKUE JIEMEHTBI HA METAJUIbI, HEMETAJIbI, JIEMEHTBI, OKCUIBI U TUIAPOKCUILI KOTOPBIX aM(pOTEePHBI, U HHEPTHHIC
AJIEMEHTHI (Ta3bl) AJIsl OCO3HAHUS BXKHOCTHU YIOPSIIOYEHHOCTH HAYYHbBIX 3HAHMIA;

* PacKpbIBaTh CMBICII Ieproandeckoro 3akona . . Menneneena;

* OIUCBIBATH U XapaKTEPHU30BaTh TAOIUYHYIO (HOPMY EPUOANUECKON CUCTEMbl XUMUYECKHX AJIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX SIZICp M PacIpeielieHUe YHCIa SJICKTPOHOB 10 JICKTPOHHBIM CJIOSM aTOMOB XUMHUYECKHX JJIEMEHTOB MaJIBIX
MIEPUOJIOB MEPHOUIECKON CUCTEMBI, a TAK)KE KaTHs U KallbIIUs;

* pa3aMyYaTh BUIBI XUMHUECKOHN CBS3U: HOHHYIO, KOBAICHTHYIO TOJISPHYIO, KOBAICHTHYIO HETIOSPHYIO M METAJUTMYECKYIO;

* U300paXkaTh NMEKTPOHHO-UOHHBIE (DOPMYIIBI BEIIECTB, 00Pa30BaHHBIX XUMUYECKUMH CBSI3SIMU PA3HOTO BHJIA;

* BBISIBJISITH 3aBUCHMOCTH CBOMCTB BEIIECTB OT CTPOCHUS WX KPUCTAUTMICCKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METANTHICCKUX;

* XapaKTepU30BaTh XMMHUYECKHE SJIEMEHTHl U WX COCIMHEHHUS Ha OCHOBE MOJIOKEHHUS DJIEMEHTOB B MEPHOJUYECKON CHUCTEME U OCOOCHHOCTEH
CTPOCHHS X aTOMOB;

* OMHCHIBATH OCHOBHBIE ATambl OTKphITUA J[. V1. MeHaeneeBbIM MepruoIuYecKoro 3aKOHa U MEPUOIUYECKON CUCTEMBl XUMUYECKHX DIIEMEHTOB,
HU3Hb U MHOTOOOpa3HYIO HAYIHYIO JEATEIBHOCTh YIEHOTO;

* XapaKTepHU30BaTh HAYIHOE U MUPOBO33PEHUYCCKOE 3HAUYCHUE MTEPHOINICCKOTO 3aKOHA U IMIEPUOIUICCKON CHCTEMBI XUMUYECKHX d1eMeHTOB . .
Menneneena;

* 0CO3HaBaTh HAYYHBIC OTKPBITHS KaK Pe3yJIbTAT JIINTEIBHBIX HAOJFOICHUH, ONTBITOB, HAYYHOH TIOJIEMUKH, TIPEOJIOJICHHS TPYAHOCTEH ¥ COMHEHHH.

BoinyckHuk noayuum 603mMo0MCHOCHIb HAYUUMBCA:

* 0CO3HABAMb 3HAYEHUE MeOPEeMUYeCcKUX 3HAHUL 0I5l NPAKMUYECKOU 0esimelbHOCMU Yel08eKd;

* ONUCHIBAMb U3YYEHHbIE 00BEKMbl KAK CUCIEMbl, NPUMEHSAA I02UKY CUCTNEMHO20 AHAIU3A,



* NPUMEHAMb 3HAHUA O 3AKOHOMEPHOCMAX NEePpUOOUYECKOU CUCMEeMbl XUMUYECKUX INeMeHmMO8 O/l O0OBACHEHUs U Nped8UOEHUs. CBOUCMS
KOHKDEmHbIX 6eujecme;

* Paszsusamv UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMEOM Y2ilyONeHus 3HAHULL 00 UCTMOPUU CMAHOBNIEeHUA XUMUYECKOU HAVKU, €. OCHOBHbIX
NOHAMUU, NEPUOOULECKO20 3AKOHA KAK 0OHO20 U3 BANCHEUUUX 3AKOHO8 NPUPOOb, A MAKHCE O COBPEMEHHBIX OOCMUNCEHUAX HAYKU U MEXHUKU.

MHoroo0pa3ue XuMHYeCKUX pPeaKkmuii

BbinmyckHUK HayunTCS:

* 00BACHATH CyTh XUMUYECKHUX MPOIECCOB U UX MPUHIMITUAIBHOE OTINYHE OT (PU3NUECKUX;

* Ha3bIBaTh IPU3HAKYU U YCJIOBUS IPOTEKAHNS XUMUUYECKUX PEaKLInii;

* YCTaHABIIMBATh MPUHAICKHOCTh XUMUYECKON PEaKIMK K ONMPENeIEHHOMY TUITY IO OAHOMY U3 Ki1acCU(PUKAITMOHHBIX TPU3HAKOB!

1) no yucity ¥ coCcTaBy UCXOJHBIX BEILIECTB U MPOAYKTOB pEaKLUU (PEaKLMK COEIMHEHUS, Pa3I0KEHUs, 3aMEIICHNs 1 0OMEHa);

2) 10 BBIJEJICHUIO WJIH MOTJIOMIEHUIO TEIUIOTH (PeaKluU SK30TEPMHUUECKUE U SHTOTEPMUUECKHE);

3) 0 U3MEHEHUIO CTENEHEN OKUCICHUSI XUMUYECKUX JIEMEHTOB (PEaKMu OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE);

4) mo obpaTuMocCTH Tporecca (peakiuu 00paTuMble 1 HEOOpaTUMBIE);

* Ha3bIBaTh ()AaKTOPHI, BIUSIOUINE HA CKOPOCTh XUMHYECKHX PEaKLUii;

* Ha3bIBaTh ()aKTOPBI, BIUAIONINE HA CMEIICHIE XUMUYECKOT'O PAaBHOBECHS,

* COCTAaBJATh YPAaBHEHMS JJICKTPOJIMTHUYECKOM IUCCOLUALMN KHUCIOT, LIENOYEH, COJEH; MOJHbIE U COKpAIICHHbIE MOHHBIE YPABHEHUS PEAKLUN
oOMeHa; ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA;

* [POTHO3MPOBATh MPOJIYKThl XMMHUYECKHUX peakuuid mo ¢opMysiaM/Ha3BaHHUSIM MCXOJHBIX BEILECTB; OINpPEAENATh HCXOJHbIE BELIECTBa IO
(dopMynaM/Ha3BaHUSAM MPOTYKTOB PEAKIUH;

* COCTaBJISTh YPAaBHEHUS pEaKLUi, COOTBETCTBYIOUIMX IOCJIEI0BATEIbHOCTU («IIETIOYKE») MPEBPAIICHU HEOPraHUYECKUX BEIIECTB Pa3INYHbBIX
KJIACCOB;

* BBISIBJISITH B IPOLIECCE IKCIIEPUMEHTA IPU3HAKH, CBUAETEILCTBYIONINE O TPOTEKAHUN XMMHUECKOHN peaklnu;

* IPUTOTOBJIATH PACTBOPHI C ONIPEEIEHHON MacCOBOM 10JIEH PACTBOPEHHOTO BELIECTBA;

* OIPENENSATh XapaKTep Cpebl BOJAHBIX PACTBOPOB KUCIIOT U LIEJIOYEH M0 U3MEHEHHUIO OKPACKU UHAUKATOPOB;

* IPOBOJUTH KAUECTBEHHBIE PEAKIIMH, IOATBEPKAAIOIINE HAINYUE B BOJHBIX PaCTBOPAX BEILECTB OTJEIbHBIX KATHOHOB M aHUOHOB.

Buvinycknuk nosiyuum 603M0HCHOCHb HAYUUMbBCA:

* coCmagnsAms MONEKYAAPHbIE U NOTHbIE UOHHBIE YPAGHEHUS NO COKPAUEHHBIM UOHHBIM YDABHEHUAM,

* IPUBOOUMDb NPUMEPLI PeaKYUll, NOOMBEPAHCOAIOWUX CYUECTNBOBAHUE B3AUMOCEAZU MEHCOY OCHOBHBIMU KIACCAMU HEOPLAHUYECKUX 8eUjeCmE,

* NPOCHO3UPOBAMb Pe3YIbMAaAmbl 8030€liCMEUs PA3IUYHbIX PAKMOPO8 HA USMEHEeHUEe CKOPOCU XUMUYECKOU PeaKyull;

* IPOCHO3UPOBAMb PE3VIbMAamsl 8030€CMBUsL PA3IUYHBIX PAKMOPO8 HA CMeWeHUe XUMUYECKO20 PABHOBECUS.

MHoroo0pa3ue BeuecTn

BbinmycKHUK Hay4HnTCS:



* ONIPEAEIATh NPUHAIEKHOCTh HEOPIAaHUYECKHUX BEILIECTB K OJHOMY U3 M3YUYEHHBIX KJIACCOB/TPYII: METAUIbl U HEMETAJUIbl, OKCUbI, OCHOBAHUS,
KHCIIOTBI, COJIH;

* COCTaBIIATh (POPMYJIbI BEILIECTB 10 UX HA3BAHUSM;

* OIIPEACIIATh BAJICHTHOCTD U CTEIIEHb OKUCIICHUS JJIEMEHTOB B BELIECTBAX;

* COCTaBJIATH (POPMYJIbI HEOPIraHUYECKUX COSAMHEHHH 110 BAJICHTHOCTSAM U CTEIEHSIM OKUCIIEHUS 3JIEMEHTOB, a TAKXKe 3apsJaM MOHOB, YKa3aHHbBIM
B Ta0JIM1Ie PACTBOPUMOCTH KHCIIOT, OCHOBAaHHM U COJIEH;

* OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHUS (PU3UYECKUX U XMMHUYECKMX CBOWCTB MPOCTBHIX BEIIECTB (METAJUIOB M HEMETAJIOB) M MX BBICHIMX
OKCHJI0B, 00pa30BaHHbIX AJIEMEHTAMU BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTepHbIE JUIs IPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOLIME XUMUYECKHE CBOMCTBA, XapaKTEPHBIE ISl KAKI0T0 U3 KIAaCCOB HEOPTAHUYECKUX BEILIECTB: KUCIOT OCHOBAHUH COJIEH;

* IPUBOJIUTH IPUMEPBI PEAKIUH, TOATBEPKAAOINX XUMUYECKUE CBONCTBA HEOPTAHUYECKUX BEILIECTB: OKCUIOB, KUCIOT, OCHOBAaHHUM U COJIEH;

* OIIPEACIIATH BEIIECTBO-OKUCINUTEID U BELIECTBO-BOCCTAHOBUTEINIb B OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLINAX;

* COCTaBJIATh OKHCIUTEIbHO-BOCCTAHOBUTEbHBIN OanaHc (U1 M3yUYEHHBIX PEAKIMiA) 110 MPEATI0KEHHBIM CXEMaM peaKIuii;

* IPOBOJUTH JJAOOPATOPHBIE OMBITHI, IOATBEPKAAIOIINE XUMHUUECKHUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;

* IPOBOJIUTH JJA0OPATOPHBIE OMBITHI MO MOITYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB: BOAOPOJAA, KUCIOPOAa, YIJICKUCIIOrO ra3a, aMMHaKa,
COCTABJISATh YPABHEHHSI COOTBETCTBYIOIUX PEAKLUN.

Boinycknuk nonyuum 603M03#CHOCHb HAYYUMbBCA:

* NPOZHO3UPOBAMb XUMUYECKUE CEOUCMBA 6eUeCME Ha OCHOBE UX COCMABA U CIMPOEHUsL,

* NPOCHO3UPOBAMbL CNOCOOHOCMb BeWecmed NPoAGIAMb OKUCIUMENbHbIE UTU 80CCMAHOBUMENbHbIE CEOUCMBA C YYEMOM cmeneHel OKUCIeHUs
I/1EMEHMO8, BXO0AUWUX 6 €20 COCMA8;

* BLIABIAMYb CYUIECMBOBAHUE CEHEMUUECKOU 3AUMOCEA3U MENCOY BEUECMBEAMU 8 PAOY: NPOCMOe BeUeCm80 — OKCUO — 2UOPOKCUO — COJlb;

* Xapaxkmepuzo8amuv 0codvle C8OUCMEA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCIOM,

s 8bI0GUCAMb U NPOGEPSAMb IKCNEPUMEHMANLHO 2UNOME3bl O Pe3yIbmamax 6030elicmeuss pasiuyHblX (aKmoposHa usMeHeHue CKopocmu

XUMUYECKOU peakyuu,

* NPUBOOUMb NpuUMepsbl YPAGHEHUU PeaKyutl, J1edCauwux 6 0CHO8e NPOMBIULIEHHBIX CNOCOO08 NONYYeHUsl AMMUAKA, CePHOU KUCIOmbl, YyeyHAd U
cmanu;

* onuceleamv uzuiecKue u XuMuieckue npoyeccyl, AGIAUWUECs YACMbIO KPY2080pOmMa 6eujecms 6 npupooe,

* OP2aHU306bI6AMb, NPOBOOUMb YUEHUYECKUE NPOEKMbl N0 UCCIE008AHUIO CEOUCME BEUJeCE, UMEIOUWUX BAXICHOE NPAKMUYECKoe 3HaAYEeHUe.

*  UCNONL306aMb NPUOOPEMEHHBLE 3HANHU OJIsl IKOJO2UUECKU 2PAMOMHO20 NOBEOCHUS 8 OKPYICAOWell cpeoe;

*  UCNOBb306aMb NPUOOPEeMEHHbIE KNI0Ueble KOMNEeMeHYUU NPU GbINOTHEHUU NPOEKMO8 U peuteHUU y1eOHO-UCCIe006amenbCKuxX 3a0ay no

U3YUEHUIO C8OUCME, CNOCODO8 NONYUeHUs U PACNO3HABAHUS GEUjeCME;
*  00BeKMuUBHO OYeHUBamb UHGOPMAYUIO O BEUECMBAaX U XUMUYECKUX NPOYEeCcCax;



*  0CO3HABAMDb 3HAYEHUE MEeOPEeMUYeCKUX 3HAHUL N0 XUMUU OJis NPAKMUYECKOU 0esimelbHOCIU Yel08eKd,
*  €030a8amb MOOeNU U CXeMbl 051 peuleHus Y4eOHbIX U NO3HABAMENbHbIX 3a0a4; NOHUMAMb He0OX0OUMOCMb COON0OeHUsI NPEONUCAHULL,
npeonazaemvlx 8 UHCMPYKYUSIX NO UCNOLb308AHUIO IEKAPCME, CPEOCme OblMOoB8oU Xumuu u op.

OcHOBHOe co/iep:KaHue Y4eOHOT0 mpeaMeTa

IloBTOpEeHue u 00001IeHNe CBeIeHUIl 110 Kypcy 8 Kiacca

bunapubie coenunenus. Okcuapl cojieodpasyronme u HecosieoOpasyromme. [MApOKCHIB: OCHOBaHUS, aM(pOTepHBIC, KUCIOTh. CpeaHue, KHUCIbIC,
OCHOBHBIE COJIH.
O06o0muieHne CBeIeHN 0 XUMHUECKUX peaknusx. Kimaccudukanus XUMUYeCKUX PEakIfii 10 pa3InIHbBIM OCHOBAHUSM: COCTABY U YHCITY PEarupyronIux
u 00pa3yroluxcsi BeUIecTB, TEIUIOBOMY 3(QexTy, HampaBlIEHUIO, W3MEHEHHUIO CTEMEHEH OKHCIEHHUS JJIEMEHTOB, O0pa3yIoUIMX pearupyroume
BEIIECTBA, (pase, MCIIOIb30BaHUIO KaTaIH3aToPA.
[lonsiTe O cKOpOCTH XMMHYECKON peakuuu. PakTophl, BIUSIOUME HA CKOPOCTh XMMHYECKHMX pPEAKLUN: MPUPOJA pPEarupyrollux BELIECTB, HUX
KOHLIEHTpaLus, TEMIIEpaTypa, IUIoLa/lb COPUKOCHOBEHMS, HalIuuue Katanuzaropa. Karamus.
JdeMoHcTpamun

e (O3HaKOMJIEHHUE C KOJUIEKIIUSIMU METAJUIOB U HEMETAJIOB.
O3HakoMJIEHHE C KOJUIEKIIUSIMH OKCUOB, KUCIIOT U COJIEH.
W3ydeHue peakuy B3auMoJIeHCTBUS CyIb(uUTa HATPUS C IEPOKCUAOM Bosopoaa, n3Menenue pH B xone OBP (matunku Temnepatypst u pH)
3aBUCHUMOCTh CKOPOCTH XUMHUUECKON PEaKIMK OT MPUPOIbl PEarHpYIOIINX BEIIECTB.
3aBUCHUMOCTbh CKOPOCTH XMMHUYECKON PEAKIMK OT KOHIIEHTPALMK pearupyomnux BemecTs.
3aBUCHUMOCTh CKOPOCTH XUMHUYECKON PEAKIIK OT IJIOMIAAN CONPUKOCHOBEHUS PEarupyIOIINX BEIIECTB («KHUISAIIMNA CION»).

e 3aBHUCHUMOCTb CKOPOCTH XMMHUYECKOM pEaKkLUU OT TEMIEPATYPhl pEarUPYIOIIHUX BEIIECTB
JlabopaTopHbIe ONbITHI
1. BzauMopelicTBue aMMHuaka v XJIOpOBOJAOpOAA.
2. Peakuust HeMTpaau3aluu.
3. Habmronenue temoBoro 3¢ dexra peakiuu HeuTpanuzanuu (JaTyuk TEMIEPaTyphl).
4. BzaumoieiicTBue cepHOU KUCIOTHI ¢ okcuom meau (II).
5. PaznoskeHue nepokcuia BoJOpo/ia C MOMOILBIO KaTajla3bl KapTodens
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6. 3aBUCUMOCTb CKOPOCTH XMMUYECKON peakK OT IPUPO/Ibl PEarupYIOLIMX BEIECTB Ha IIpUMEpPe B3aUMOJIEHCTBUS pacCTBOPOB THOCY Ib(aTa HaTpuUs
U xjopuja 6apusi, THOCYNIb(aTa HATPHUS U COISTHON KHCIIOTHI.

7. 3aBUCUMOCTb CKOPOCTH XMMUYECKOH peakuy OT IPUPO/Ibl METAIUIOB NP UX B3aUMOJAEHUCTBUU C COJISIHOM KMCIIOTOM.

8. 3aBUCHMOCTb CKOPOCTH XUMHUYECKOH pEakIiy OT IPUPOIBI KUCIOT PU B3aUMOJCHCTBUHU UX C JKEIIE30M.

9. 3aBUCHUMOCTb CKOPOCTH XMMUYECKOH peakiy OT TEMIIEPATYpHI.

10. 3aBUCHMOCTb CKOPOCTH XMMHUECKON PEaKIIMU OT KOHLEHTPALIUH.

11. 3aBHCHUMOCTb CKOPOCTH XUMHUYECKOM PEaKIMU OT IUIOLIAAN CONIPUKOCHOBEHUS pearupyrolirux BELeCTB.

12. 3aBUCUMOCTBH CKOPOCTH XMMUUYECKOW PEaKIUM OT KaTaau3aropa.

XuMH4YeCKHe Peaklii B PAaCTBOPAX 3JIEKTPOJIUTOB
[TonsiTHE 00 ANEKTPONUTUYECKON AUCCOIMAIMU. DIEKTPOIUTHI U HEINEKTPOIUTHI. MeXaHU3M JAUCCOIHAIMU STIEKTPOIUTOB C PA3IUYHBIM XapaKTepOM
cBsi3u. CTeNeHb AICKTPOIUTHICCKON quccoruary. CHIIbHBIC U CIIA0BIC DJICKTPOJIATHI.
OcCHOBHbBIE TIOJIOKEHUSI TEOPUHU DIIEKTPOIUTHUECKON mucconumanuu. Kmaccudukamnuss MOHOB M MX CBoMcTBAa. KHCIOTHI, OCHOBaHHS M COJH Kak
MEeKTpoUTHI. X Kimaccudukamus u quccoruanusi.
OO0mue XMMHYECKHUe CBOMCTBA KUCIIOT: U3MEHEHUE OKPACKU WHIUKATOPOB, B3aUMOJICHCTBUE C METAJJIaMH, OKCUIAMH U THAPOKCUIAMH METaJUIOB U
coisiMu. MounekyssipHble U HMOHHbIE (IIOJIHBIE U COKpALEHHBbIE) YpaBHEHMs peakuui. XUMHUYECKUN CMBICH COKpAIlEHHBIX ypaBHEHHM. Y cioBus
MIPOTEKAHUS PEAKLMN MEXKY SJEKTPOIUTAMHU JI0 KOHUA. PsAJl aKkTUBHOCTH METAJUIOB.
OOme XUMHYECKHE CBOMCTBA IIENOYEl: B3aUMOJECHCTBHE C KHUCIOTAMH, OKCHIAAMH HEMETa/ioB, cojiiMd. OOIMe XWMHUYECKHE CBOICTBa
HEpPacTBOPUMBIX OCHOBAHMI: B3aMMOJIEUCTBUE C KUCIOTAMH, PA3JI0KEHHUE IPY HarpeBaHUU.
OO6mre XMMHUYECKHNEe CBOMCTBA CPETHUX COJICH: B3aUMOJICHCTBUE C KUCIOTAMH, IIEJI0YaMH, COISIMU U MeTaJiaMu. B3anMmoaencTBre KUCTBIX COJIEH CO
IeI04aMu.
IMaaponus, kak oOMEHHOE B3aUMOJCHCTBUE COJe ¢ BOMOM. ['MAposn3 coNM CHUIBHOTO OCHOBaHHUS M Ca0OW KHUCIOTHI. ['uiaponus coiu ciiaboro
OCHOBaHMS M CUJIbHOU KucaoThl. [lkama pH.
CBoiicTBa KHUCTIOT, OCHOBAaHUM, OKCUIOB M COJICH B CBETE TCOPUU IJIEKTPOJIUTUUECKON JUCCOIMAIIIN H OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUM.
JdemMoHcTpanuu.
HcnbiTanue BeecTB U X pacTBOPOB Ha DJIEKTPOMPOBOIHOCTD, BIUSHUE PACTBOPUTENS HA TUCCOLUALIUIO (IaTYUK SJIEKTPOIPOBOAHOCTH).
TennoBoii 3 ekt pacTBOpPEHHS BEIIECTB (IATYUK TEMIIEPATYPHI).
CunbHbIe U cliadble JIEKTPOIUTHI (AATYUK JIEKTPOIPOBOIHOCTH)
3aBUCHMOCTD AJIEKTPOIPOBOJHOCTH PACTBOPOB CHUIIBLHBIX AJIEKTPOJIMTOB OT KOHIICHTPAIIMHA HOHOB (IATYMK JIEKTPOITPOBOTHOCTH )
Ompenenenue xapakTepa cpebl B pacTBopax coseit (maruuk pH).
JlaGopaTopHbIe ONBITHI.
13. lucconmanus caabbIX AIEKTPOIUTOB HA MPUMEPE YKCYCHOUM KUCIOTHI.
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14. I3MeHeHre OKpACKU MHIUKATOPOB B KUCIIOTHOM cpelie.
15.Peakuiys HeHTpaau3aluy pacTBOpa MIENOUN PA3IMYHBIMUA KHCIOTAMHU.
16. ITomyyenue runpoxcuaa meau(Il) u ero B3ammoielicTBHE ¢ pa3IMYHBIMU KUCIOTAMH.
17. BzaumopeiicTBue CUIbHBIX KUCIOT ¢ okcuaoM meau(1l).
18-20. B3aumoelicTBre KACIOT ¢ METAJUIAMU.
21. KayecTBeHHas peakius Ha KapOOHAT-HOH.
22. Ilony4yenue CTyHI KPEMHUEBON KUCIIOTHI.
23. KauecTBeHHas peakiusi Ha XJIOPHU/- WU CYJIb(aT-HOHBI
24. I3MeHeHne OKpacKy WHJIMKATOPOB B IIEJIIOYHOU cpejie.
25. B3aumogeicTBre IeI04el ¢ YIIIEKUCIIBIM ra30M.
26. KauecTtBeHHas peakiys Ha KATUOH aMMOHHUS.
27. llonyuyenue ruapoxcuaa meau(ll) u ero paznoxenue.
28. B3aumozeiicTBre kKapOOHATOB C KUCIIOTAMH.
29. Ilonyuyenue ruapokcuna xxenesa(lll).
30. BzaumopeiicTBue xene3a ¢ pactBopoM cyibdata meau(Il)
IIpakTnyeckue padornl
1. Pemenue skciepuMeHTANBHBIX 33724 M0 TeMe «DJIEKTPOIUTUIECKAas! TUCCOLMALINS»
KonTtpouabHnas pa6ora 1 no reMe «XHMHUYECKHE PEAKIIMH B PACTBOPAX JIEKTPOIUTOB

HeMeTa/uibl M UX coeIMHEHUS
CtpoeHue aTOMOB HEMETAIJIOB M UX mojoxeHue B llepumonmueckoit cucreme. Psan snextpoorpunarensHocTd. Kpucramnmueckue peméTrku
HEMETAJUIOB — MPOCTHIX BemeCcTB. AoTponus u e€ npuyuHbl. dusnyeckue cBorcTBa HemeTaiwioB. OOIIMEe XMMHYECKHE CBONMCTBA HEMETAIJIOB:
OKHUCJIUTENbHBIE U BOCCTAHOBUTEIBHBIE.
l"asiorensl, cTpoeHne WX aTOMOB U MOJIeKyJ. PU3NYECKHE U XMMHYECKHE CBOWCTBA TAJIOT€HOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB rajOr€HOB B
3aBUCUMOCTH OT MX mosioxkeHus B llepuogmyeckoil cucteme. HaxokaeHue rajloreHOB B HMPUPOAE M UX MOJy4dyeHUE. 3HAUCHHE M NPUMEHEHHE
TaJIOTeHOB.
["asloreHoBOIOPOBI ¥ COOTBETCTBYIONIME WM KHCJIOTHI: TUTABUKOBAsl, COJIsTHAs, OpOMOBOJIOPOIHAS, HOA0BOIOpoaHas. ["amorennapl. KauecTBeHHbIE
peaxiuy Ha raloreHuI-uoHbl. [IpuMeHenne coeTMHeHu TajloreHOB U UX OMOJIOTHYECKas pOlb.
O6mas xapaktepuctuka 35eMeHToB VIA-rpynmel. Cepa B mpupoae u €€ moaydeHue. AUIOTPOTHbIe MOAN(MUKAITUN CEPBI U UX CBOMCTBA. XUMHUECKHE
CBOKCTBA CEPBI U €€ TPUMEHEHUE.
CepoBoOpOI: CTPOCHUE MOJICKYJbI, (PU3NUECKHE M XUMHYECKHE CBOMCTBA, MoiydeHue W 3HadeHue. CepoBogopoaHas kucioTa. Cymbpuasl U ux
3HaueHue. JIIoMUHOOPBHI.



12

Oxcup cepri(IV), cepaucras kucnora, cyiabputhl. KauecTrBeHHas peakius Ha CylIb(QUT-HOH.
Oxcup cepwi( V1), cepnas kucnota, cynbharel. Kpucramnoruapatel. KauecTBeHHast peakiiys Ha Cyib(aT-HOH.
CepHast KuCJIOTa — CHJIBHBIA 35eKTponuT. CBoicTBa pa30aBlIEHHON CEpHOM KHUCIOTHI, KaK TUIIMYHOW KHCIOTBHI: B3aUMOJCICTBHE C MeETalUIaMH,
OCHOBHBIMH U aM(OTEPHBIMU OKCHUJIAMH, OCHOBAHUSAMH U aM(pOTEPHBIMH THIPOKCUAAMH, colisiMu. KauecTBeHHas peakius Ha Cynb(ar-nuoH.
OOmas xapakTepuCTHKa 3JIeMEHTOB VA-rpynmbl. A30T, CTpOEHHE aroMa M MoJeKyibl. Du3ndeckre U XMMHUYEeCKHe CBOMCTBA U MPUMEHEHHE a30Ta.
A3OT B IIpHPO/JIE U ero OMOJIOTHYECKas POIb.
AMMUak, cTpoeHue MOJIEKYIbl U (u3nYecKrue CBOMCTBA. AMMHAaYHas BOJa, HAIATBIPHBIN CIOUPT, THAPAT aMMHaKa. JJOHOpHO-aKIENTOPHBIA MEXaHU3M
oOpa3oBaHMs KaTMOHA aMMOHHMA. BoccTaHoBuTeNbHBIE CBOWCTBA amMmuaka. Coillm aMMOHHMS M MX NpuMeHeHune. KauecTBeHHas peakuusi Ha KaTHOH
aMMOHHS.
Oxcupl a30Ta: HECOJIE00PA3YIOLIUE U KUCIOTHBIE. A30TUCTasl KUCIOTAa U HUTPUTHI. A30THasl KUCJIOTa, €€ MoJlydeHue U cBoiicTBa. Hutpartsl.
®docdop, ctpoenne atoma u amnorponusa. Dochuasl. Dochun. Oxcun bocdopa(V) u oprodocdopHas kucnora. Pocdarsl. DocopHbie yIOOpEHHUS.
NucexTnumas!.
Oobmas xapaktepuctuka 31eMeHToB [V A-rpymnmbl: 0COOEHHOCTH CTPOSHHSI aTOMOB, MPOCTHIX BEIIECTB M COCIMHEHUN B 3aBUCUMOCTH OT TMOJIOKEHUS
aneMeHTOB B Ilepmonmyeckoit cucteme. Yriaepol. AJIOTponHbIe MoauduKanuu: anmas, rpagur. AMOp(QHBIA Yriepoa M €ro copra: caxa,
aKTUBUPOBAHHBIN Yroib. AncopOius. XUMUYECKUE CBOMCTBa yriepoaa. Kokcoxumuueckoe Mpou3BOICTBO U ero mpoaykius. Kapouas.
Oxkcun yraepona(ll): crpoenue momnekysnsl, mojdydueHue u ero cBoiictBa. Oxcup yriepona(IV): crpoeHue MoieKkyibl, MOJy4YeHUE U €ro CBOWMCTBA.
VYronpHas kucnoTa. Coiau yroiabHON KUCIOThI: KapOOHATHI U THAPOKapOOHATHl. TeXHUUecKas U MUILEeBas CoJa.
Heopranuueckue u opraHudeckue BeIIeCcTBA. YTJIEBOAOPOIbl. XUMUYECKOE CTPOCHHE OPraHUYECKUX BEIIECTB, KaK MOPAJOK COCIUHEHUS aTOMOB B
MOJIEKYJIE 10 BAJICHTHOCTH.
MeraH, 3TaH, KaKk NpeeibHble YIIeBOJOPO/Ibl. DTUJIEH U alleTHIIEH, KaK HellpeebHble (HEHACBIILEHHbIE) YTIeBO10poabl. ['opeHue yrieBogopoaoB.
KauecTBeHHbIE peaklii Ha HEMPEEIbHbIE COCIUHEHUS.
OTUOBBI CNUPT, €ro MOJy4deHHe, MpPUMEHEeHHe M (usnonoruyeckoe aevcreue. TpéxaromHbll cnupT TaunepuH. KadecTBeHHas peakuus Ha
MHOT0aTOMHBIE CITUPTHI. YKCYCHAasi — MPEICTaBUTENh Kilacca KapOOHOBBIX KUCIOT.
Kpemuuii, crpoenue ero aroma u coiictBa. Kpemuuii B npupoze. Cununuas! 1 cunad. Oxeun kpemHus(1V). Kpemuueas kucnora u e€ conu.
[TpousBoacTBO cTekna u 1emMeHTa. [IpoayKuusi CHIMKATHOW MPOMBIIUIEHHOCTH: ONTHYECKOE BOJOKHO, Kepamuka, dapdop, ¢asHc. OnTuueckoe
BOJIOKHO.
Hemerannsl B npupoge. @pakiioHHas MEpEroHKa >KMJKOTO BO3JyXa Kak CIoco0 MOJydeHHsl KHciopoja, a3ora, aproHa. [lomydenue docdopa,
KpEMHUS, XJI0pa, N0Aa. DIEKTPOIN3 PacTBOPOB.
[TonydyeHne cepHOM KHCIOTBHI: CBIPHE, XMMH3M, TEXHOJOTMYECKash CXEeMa, METOJl KHIISIIEro CJos, NMPUHIUMBI TeriooOMeHa, NPOTUBOTOKA U
uupkyisiuu. OneyMm. [Ipor3BoaCcTBO aMMuaka: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAs CXEMA.
JdemMoHcTpauuu

e Koiekiusi HeMeTaIoB.



Mopenu KpUCTAIIMYECKUX PEIIETOK HEMETANIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOpP U MPUHIIMIIBI €70 PAOOTHI.

['openne HeMeTallI0B — MPOCTHIX BEIIECTB: cepbl, pochopa, APeBeCHOro YIJIs.
OO0pa3ibl rajgoreHoB - MPOCTHIX BEIIECTB.

B3anMozeiicTBre raJloreHoB ¢ METaJIJIaMHU.

BriTecHenue xmopa O6poMoM MM HOZa U3 pacTBOpoB ux coineit (AIIXP)
Kosnekuus npupoHbIX COEAMHEHUN XJIOPA.

B3anmoneiicTBre cepbl ¢ METaJUIAMH.

I'openue cepsl B kuciopoe

Komnexnus cynbGuaHbIX py.

KavectBennas peaxuust Ha cynbhua-noH(AIIXP)

ObeciBeunBaHuE OKpAIICHHBIX TKaHEH U 1[BETOB cepHUCTHIM Tra3zoM (ATIXP)
B3anMopeiicTBre KOHLIEGHTPUPOBAHHOM CEPHOM KUCIOTHI C MEABIO.
OO0yrivBaHue OpraHMYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOM.
Juarpamma «CoctaB BO3ayxay.

BuneodparmenTsr u cnaiiasl «IItnubu 6a3apsiy.

HOJ’Iy‘ICHI/Ie, co6npaHHe " pacClio3HaBaHNEC aMMHAKaA. OcHOBHbBIC CBOMCTBA aMMHaKa (,Z[aT‘{I/IK BHCKTpOHpOBOI[HOCTI/I).

B3anMozeicTBre KOHIIEHTPUPOBAHHOM a30THOW KHMCIIOTBI C MEJBIO.

[Tonyuenue okcuaa azota u usydenue ero cBoiicts (AIIXP).

Paznosxenne HuTpaTa Kajaus ¥ TOPEHUE JAPEBECHOTO YTOJbKa B HEM

OO6pa31bl NpUpOJHBIX coeAMHEHUH (ocdopa.

I'openue dochopa Ha BO3AyXe U B KUCTOPOJIE.

[Tonyuenue 6enoro pocdopa u UCIBITAHHE €TO CBOMCTB

Komnekuust «O6pa3ibl IpUpOIHBIX COSTUHEHHUH yTiaepoaar

[Toptper H. JI. 3enunckoro. [lornomienrne akTHBUPOBAHHBIM YIJIEM PACTBOPEHHBIX BEILIECTB WUJIU T'a30B.
YeTpoicTBO IPOTUBOTa3a.

Mopenu MOneKyll MEeTaHa, 3TaHa, STHJICHA U alleTUJICHa.

B3aumoneiicTBue sTuneHa ¢ OpOMHOI BOAON U pacTBOPOM IEepMaHTaHaTa Kajusl.
OO01Ire XMMUYECKHE CBOMCTBA KHCIOT HA IPUMEpe YKCYCHON KHUCTIOTHI.
KadecTtBenHnas peaxiys Ha MHOTOaTOMHBIE CITUPTHI.
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Komnexnus «O0pasibl NPUPOAHBIX COEAUHEHUH KPEMHHUSA».

Komnekuus crekia, KEpaMUKH, IEMEHTA U U3/1€JIUN U3 HUX.

Komrekuyst MpoyKIuu CUIIMKAaTHOM TPOMBIIIIIIEHHOCTH.

Buneogpparmentsl u cnaiinbl « Ipou3BoACTBO CTEKIIA U IEMEHTaY.
Komnexkuus «lIpuponHbie coeIMHEHUS HEMETAIIIIOBY.

Buneodparmentst u crnaiiapl «@pakiimoHHAs IEPETOHKA KHJIKOTO BO3IyXa
Buneopparments! u cnaiiasl «lloaydenne Bogopoaa, KUCIOPOAA U TAJIOT€HOB IEKTPOITUTUYECKIM CIIOCOOOM).
Mopenu anmapaToB AJIs IPOU3BOJCTBA CEPHOU KUCIIOTHI.

Mopenb KUnsmero ¢ios.

Mopaeinb KOJIOHHBI CHHTE3a aMMHUAKa.

Buneodparmentst u cnaiiapl « [porn3BOICTBO CEpHON KUCIOTHDY.
Buneodparments! u cnaiiasl «IIpou3BoacTBO aMMHaKay.

Komnexkuust «CpIpb€ A1 NOMy4EHUsI CEPHOM KUCIIOTBD».

JlaGopaTropHbie ONBITHI

31. Pacno3HaBaHue rajoreHu-uOHOB.

32. KauecTBeHHbIE peaKkiuu Ha Cylb(aT-nuoHbI.

33. KauecTBeHHas peakiys Ha KaTHOH aMMOHUS.

34. XuMHUeCcKHe CBOMCTBA a30THOM KUCIIOTBHI, KaK JIEKTPOJIMTA.
35. KauecTBeHHbIEe peaklnu Ha GpocdaT-noH.

36. Ilony4yeHue 1 CBOMCTBA YyrOJIbHON KUCIIOTHI.

37. KauecTBeHHas peakiys Ha KapOOHAT-UOH.

38. IIponyckaHue yrieKuciIoro ra3a 4epe3 pacTBOp CHJIMKAaTa HAaTPHUsL.
IIpakTnyeckune padornl

2. VI3yueHue CBOMUCTB COJISIHOM KHCIIOTHI.

3. U3ydeHune CBOMCTB CEpHON KUCIOTHI.

4. IlonydyeHne aMMuaKa U U3y4€HUE €r0 CBOWCTB.

5. Ilony4yeHue yriieKuciioro ra3a u U3y4eHHe ero CBOMCTB.
KonTtpoabsHnas padora 2 no teme «HeMeTramisl 1 UX COEAUHEHU»
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Meta/ibl M UX COeIMHEHHUS
ITonoxenune metaiuioB B Ilepuoauyeckon cucreme xumuyeckux 3ineMeHToB J[. 1. MenneneeBa, cTpoeHue UX aTOMOB M KPUCTAJIOB. MeTrayudeckas
CBSI3b U METAJUINYECKas KpucTauiMyeckas pemérka. Ousnueckue cBOMNCTBA METAIIOB: 3JIEKTPO- U TEIUIONPOBOJHOCTb, OTPaXKarolIas CIIOCOOHOCTb,
m1acTuyHOCTh. CriiaBbl YEPHBIE U [IBETHBIE.
Mertaiibl Kak BOCCTAHOBUTENH. DJIEKTPOXUMUYECKHUN psAJl HApsHKEeHU. B3anMonelicTBre METaIIOB C HEMETAJUIAMU, OKCUAAMHM, KMCIIOTAMH, COJISIMU.
AIOMUHOTEPMUS.
CtpoeHue aTOMOB M MPOCTHIX BEIECTB IIEJIOYHBIX METAUIOB. 3aBUCUMOCTh (PU3MUYECKUX U XMMUYECKHX CBOMCTB LIEJIOYHBIX METAJJIOB OT 3apsioB
anep ux aroMoB. OKCUAbl U THIPOKCHU/IBI LIEJIOYHBIX METAJUIOB, UX MOJy4YEHHE, CBOMCTBA, IpUMeHEeHUe. BaykHel1e comu MenoYHbIX METaJIOB, UX
3HAYEHUE B JKUBOM M HEXKUBOM NPUPOJE U B KU3HU YEJIOBEKA.
CTtpoeHre aTOMOB M TIPOCTBHIX BEIIECTB MIETOYHO3EMEIbHBIX METAIIOB. 3aBHCHUMOCTh (PH3MYECKUX M XUMHUYECKHUX CBOWCTB HIETOYHO3EMEIbHBIX
METAJIJIOB OT 3apAJ0B s1ep UX aToMOB. OKCUIBI M THAPOKCHIBI LIEJTOYHO3EMEIbHBIX METAIIJIOB, UX IIOJYyYEHHUE, CBOMCTBA U IPUMEHEHHE. Baxknelmue
COJIM HIETIOYHO-3E€MENIbHBIX METAJIJIOB, MX 3HAYE€HHUE B IPUPOJIC U )KU3HU denoBeka. KapOoHaTsl v ruipokapOOHATHI KaJIbIIHS.
XéctkocTb BoAbI: BpeMeHHas U noctosiHHast. CriocoObl ycTpaHeHus: BpeMeHHOH skEcTKocTH. Crioco0bl YCTpaHEHHS OCTOSIHHOM ®KECTKOCTH. OHUTHI.
CoenuHeHHsT ANMIOMHUHUS B TIpUpojae. XHWMHYECKHE CBOWcTBa amoMuHUSA. OCOOCHHOCTHM OKCHIA W THIPOKCHAA ANTIOMUHHUS Kak aM(pOTEpHBIX
coeuHeHu. Baxxuelnme conu antoMuHus (XJI0pui, cyiabdar).
OcobenHoctu cTpoeHusi aroma xenesa. JKeme3o B mpupone. Baxkueitmume pynst sxkene3a. Oxeuasl u runpokeuabl skenesza(ll) n xenesa(Ill). Conn
xene3a(ll) u sxeneza(Ill). OGHapykeHre HOHOB KATHOHOB >KeJe3a B pacTBOpe. 3HaYCHHE COeIMHEHUH jKele3a.
Koppo3us xumuueckas u 3J1IeKTpoXuMudeckasi. 3alura MeTaljIoB OT KOPPO3HH.
Mertannsl B npupoje: B cBOOOJAHOM Buje U B Bujae coeauHeHuil. ITonarue o metamunypruu. YépHas u 1BerHas metamutyprus. [lupomeramnyprus,
THIPOMETALTYprus, djaeKTpoMeTanyprus. JloMmeHHsli npouecc. [lepepaboTka uyryHa B cTajib. DJIEKTPOJIU3 PacIlyIaBOB.
JdemMoHcTpanuu
B3anMopeicTBre HaTpus, JINTHS U KalIbLUs C BOAOK.
['openune HaTpus, MarHus U kene3a B KUCIOpOJIe.
Benbimka TepMUTHOR CMECH.
B3anmoneiicTBre cMecH MOPOUIKOB CEPBI U KeJe3a, [IMHKA U CEPBI.
B3anMozeiicTBre alTtOMUHNS C KUCIOTAMH, EI0YaMU U BOJOM.
B3auMmopeiicTBue xkene3a 1 MEAU C XJIOPOM.
B3aumoneiicTBre Meu ¢ KOHIEHTPUPOBAHHOM CEPHOM KMCIOTON M a30THOM KUCIOTOH (pa30aBiIeHHON U KOHLIEHTPUPOBAHHOM).
Oxpacka IIaMeH! COETUHEHUSAMHU ILET0YHBIX METAJIOB.
Oxpacka m1aMeHu COEUHEHUAMU IENOYHO3EMETbHBIX METAJUIOB .
l"aienue u3BecTy BOJAOM.
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e [lomyuenue xE€CTKOM BOJIbI B3aUMOJEHCTBUEM YIJIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOJIOM.
e VYcTpaHeHHe BPEMEHHOM jKECTKOCTH KUIISTYCHUEM U J00aBKOM COIbI.
e VYcTpaHeHUe NOCTOSTHHOM KECTKOCTHU 100aBKOM COMBI.
e LloHWTBHI M IPUHITUT UX JIHCTBUS (BHACO(DPArMEHT).
Komnnekuust npupoAHbIX COeTMHEHUN aIFOMUHHSL.
Buneodparments! u cnaiiapl «OKCHT ATFOMUHUS B €0 MOIU(DHUKAITII.
[Tony4yenue aMmpOTEPHOTO THIPOKCHAA ATIOMUHUS U UCCIICOBAHHUE €TI0 CBOMCTB.
OxucreHue xenes3a BO BIaXKHOM BO3IYXE.
Komnekuus «XuMu4eckne uCTOUYHUKH TOKa.
Pe3ynbTarhl IIMTENBHOTO SKCIEPUMEHTA 110 U3YUYEHUIO KOPPO3UH CTAJIbHBIX U3EIUN B 3aBUCUMOCTH OT YCJIOBUIM IPOIECCOB.
Boccranosnenue menu u3 okcuaa menu(Il) Bogopoaom.
Buneodparments! u cnaiiapl «I[Ipou3BOACTBO UyryHa U CTATH.
e BuneodparmenTs! u cnaiasl «3aenus u3 4yryHa u ctaim.
e BuneodparmenTs u cnaiasl «[[poM3BOACTBO ATFOMUHUS.
JlaGopaTopHbie ONBITHI
39. B3anmopelicTBue xene3a ¢ pactBopoM cynbhara meau(1l).
40. ITomyueHune U3BECTKOBOM BOJIBI U OMBITHI C HEW. B3anmoeiicTBie N3BECTKOBOM BOBI C YITIEKUCIBIM Ta30M (JATYUK IEKTPOIPOBOTHOCTH).
41. Mony4aenue ruapoxcuaos xenesa(ll) u (I11).
42.KauecTBeHHBIE pEAKIIMU HA KATUOHBI JKEJe3a.
IIpakTuyeckne padoTsl
6. [TomydeHue >xecTKoi BOJbI U CIIOCOOBI €€ yCTpaHEHHUs!.
7. PelieHne dKCIEpUMEHTANIBHBIX 3a7a4 110 TeMe «MeTamisD.
KonTtpoabsnas padora 3 o teme «MeTamuibs»

XuMus M OKpyxKamouas cpeia
Crpoenue 3eMiu: s1po, MaHTHS, 3€MHas KOpa, X XUMHUecKuil coctaB. JIutocdepa u e€ xumuueckuit coctaB. Munepainsl. Pyasl. Ocagodnbie TOPOIBL.
[Tone3nble uckomaemple. XUMHUUECKUH cOCTaB rHIpocdepbl. XMMHUYECKHI cOCTaB aTMOC(EPHI.
HcTouyHuKM XMMHMYECKOTO 3arps3HEHUs OKpYyXKaromiel cpenpl. ['mobanbHble 5KOJOTMYECKHE MPOOJIEeMbl YEIOBEYECTBA: IMAPHUKOBBIA 3(PPExT,
KHUCJIOTHBIE JIOKIH, O30HOBBIE JABIpbl. MeEXIyHapOaHOE COTPYJHMYECTBO B OOJIACTH OXpaHbl OKpYXKarolled Cpeabl OT XMMHUYECKOTO 3arpsi3HEHHS.
«3enéHas XuMus».
JdemMoHcTpanuu
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Buneodparmentst u cnaiiasr «CtpoeHue 3eMind U €€ XUMUYECKUN COCTaBy.
Konnekuust MuHepasioB ¥ TOPHBIX TOPO/I.

o  Komnekius «Pyapl METaIOBY.

Buneodparments! u cnaiapl «I 1obanpHbie SKOIOTHUECKHUE TPOOIEMbI UETI0BEYECTBAY.
JlaGopaTropHbie ONBITHI

43. 3yueHue rpaHuTa.

O06001eHNe 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI
CrpoeHue aroma B COOTBETCTBUHU C IOJIO)KEHHEM XHMHYECKOro 3iemeHTa B llepnoanueckoil cucreme. CTpoeHHEe BelleCTBA: XUMHUYECKas CBSA3b U
KPUCTAJNINYECKUE PEIIETKU. 3aBUCUMOCTb CBOMCTB 00pa30BaHHbBIX AJIEMEHTAMH MPOCTHIX BELIECTB (METAJIOB, HEMETAJIOB, OJAaropoIHbIX ra3oB) OT
ITOJIOKEHUS 31eMEHTOB B [lepuonnueckoi cucreMe. TUIIOIOrUs HEOPraHUYECKUX BELIECTB, ACJICHHE X Ha KJIacchl U rpynmsl. [Ipencrasurenn.
[Tpu3Haku U ycnoBHs MPOTEKAHUS XMMUYECKUX peakluil. TUIIONOrus XUMUYECKUX PeakLUil 10 pa3InYHbIM OCHOBAaHUAM. Peakiuy MOHHOro oOMeHa.
OKHUCIUTENFHO-BOCCTAHOBUTENIbHBIE PEAKIIUU. XUMHUECKHE CBOMCTBA IMPOCTHIX BEIIECTB. XapaKTEPHbIE XWMHYECKHE CBOICTBA COJICOOPa3yOLINX
OKCHJIOB, THJJPOKCUI0B (OCHOBaHMM, KUCIOT U aM(OTEPHBIX THIPOKCUIOB), COJIEH.
KonTtpouabnas padora Ned «torosast no Kypcy OCHOBHON IIKOJIBD)



TemaTHyeckoe MIIAHMPOBAHUE C Y4eTOM padoueil MporpaMMbl BOCTIUTAHMS
€ YKa3aHMeM KOJHYeCTBA YaCOB, OTBOJAMMBIX HA U3YUeHHE KAKIO0I TeMbl

9 knace
Xumust
Ne HaumenoBanue pa3gesoB | MoayJsb BOCHIUTATEIbHON MPOrpaMMbl Bcero yacos
IIIK0J1bHBINH YPOK
1 IoBTOpeHnue o 0000menune | J[eHb 3HAaHUNI 7
cBe/JleHMi o Kypcey 8 Ypok 6e3omacHOCTH
KJIacca. XuMH4ecKue VYuactue B pabore L{entpa Touka pocra
peakuuu.
2 XuMH4YecKHe peakuu B JlHM KHUTH 10
pacTBopax [IpeameTHBIE OMMMIIHAIBI
VYyactue B padote LlenTpa Touka pocra
3 Hemertanibl 1 ux Ypok Hayku 1 TEXHOJIOTHH. 25
COeIMHEeH U JleHb KOHCTUTYLINH.
VYpox NudopmaiimonHoit 6€30MmacHOCTH.
VYpox A u npodeccus.
VYuactue B pabote [{entpa Touka pocra.
4 Metanabl 1 ux JlH1 Hayku OMOJIOTUU M XUMUHU 17
coeIMHEeHUs JucTaHIIMOHHBIE HHTEPHET-0JIMMITHA/IBI.
VYpok KocMoc — 310 MBI
Hayuno-npaktuueckas koHpepeHuus: 51
MTO3HAI0 MUD
Pabota na caiire Perry OI'D
5 XuMHus M OKpYKaKOLas Ypok 310poBbsi. YpOK TBOpUECTBaA: 3a 9
cpena.O6o06menne 3HAHUI | CTPaHUIIAMH y4eOHUKA.
110 XMMHH 32 Kypc Vyactue B padote Llentpa Touka pocrta
OCHOBHOH IIKOJIbI
Hroro 68
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TemaTHuyeckoe NJIAHNPOBAHUE
(2 4 B HEAEIMIO, BCEro 684acoB)

Ne Pa3nesa. Tema ypoka. KosnuuyectBo 4yacos IIpakTnueckue, 1a60paTopHbIe, KOHTPOJIbHbIE
padoThI
U 1IeMOHCTPALlUH
IToBTOpEHuUE 0 00001IEHNE CBEIEHU I 10 7
Kypcey 8 kaacca. XumMnuyeckne peakium.

1 IIpaBuia 6e30macHOro Tpya Ha ypoke JemoncTpanuu. O3HaKOMJIEHHE C KOJUIEKLIUSAMU
xumun. Kiaccudukanys HeopraHnueckux METAJIOB M HeMmeTauloB. (O3HAKOMJIEHHE C
BEIIECTB M UX HOMEHKJIATypa KOJIJIEKIIMSIMU OKCHJIOB, KUCJIOT U COJIeH

2 Knaccuukanus XuMU4ecKnuX peakiuii mo JlabopaTopHble onbIThI. 1. B3aumonelictBue
pa3IMYHBIM OCHOBAHUSAM aMMHMaKa 1 XJ0poBojiopoja. 2. Peakius

HelTpanu3anuu. 3. HabnroneHue TeninoBoro
s dekra peakuu HeUTpanu3auu (IaTIuK
TEMIIEPATYPBHI).
3 Knaccuukanus XuMu4eckux peakiui no JlabopaTopHble onbIThI 4. B3anMonelicteue
pa3INYHBIM OCHOBAaHUSIM cepHoit kucinoThl ¢ okcuaoM memu(ll). 5.

Pa3noxeHne nepokcuia BOJOpPOIa C IOMOIIBIO
Katasia3bl KapTodens

4 OKHCINTENEHO-BOCCTAHOBUTEIbHBIE PEAKIINH JemMoncTpanuu. M3yyeHue peakiuuu
B3aUMOJICHCTBUS CYIb(GUTA HATPHUS C IEPOKCUIOM
BojiopoJa, usmenenue pH B xone OBP (matumnk
Temneparypsbl, 1aT4uk pH)

5) OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH

6 [ToHsATHE O CKOPOCTH XMMHUECKOHN PEAKIINH. JleMoHcTpanuu. 3aBUCUMOCTb CKOPOCTH

Karanus

XUMHUYECKON PEeaKIK OT MPUPOIbI PEarupyroInx
BELIECTB. 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
peaknyu OT KOHLIEHTPALMU Pearupyronmx
BEUIECTB. 3aBUCUMOCTb CKOPOCTH XUMUYECKOU pe-
aKIMK OT IUIOIIAN CONPUKOCHOBEHHUS
pearupyronux BEHeCTB («KUISIIUN CIION»).
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3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIMH OT
TEMIIEpaTypbl PEArPYIOIIUX BELIECTB

[ToHsiTHE O CKOPOCTH XMMUYECKOUN peaKivu.
Karanuz

JladopaTopHblie onbITHI. 6. 3aBUCUMOCTh
CKOPOCTH XUMUUYECKOU PEaKUU OT MPUPOIbI
pearupyrouux BelecTB Ha IpuMepe
B3aMMOJICHCTBHS PACTBOPOB THOCYIb(haTa HATPUS U
xJjiopuaa 0apusi, THoCcyibdaTa HATPHUS U COJISTHON
KHUCJIOTHI. 7. 3aBUCUMOCTH CKOPOCTH XUMUYECKOMN
pEaKuu OT IPUPOJIbI METAIIIOB MPHU UX
B3aUMOJICHCTBUU C COJISIHOM KUCIOTOM. 8. 3aBUCH-
MOCTb CKOPOCTH XUMHUYECKOH peakluu OT MPUPOJIbI
KHUCJIOT TIPU B3aUMOJICHCTBUU UX C JKEJIe30M. 9.
3aBUCHUMOCTh CKOPOCTH XUMHUYECKON PEaKIIH OT
temneparypsl. 10.3aBUCHMOCTb CKOPOCTH
XUMHUYECKOHN peakiuu OT KOHLeHTparuu. 11.
3aBUCHMOCTH CKOPOCTH XUMUYECKOU PEAKIIMH OT
TJIOMIA/IA COTIPUKOCHOBEHHUSI PEarupyromux
BellecTB. 12. 3aBUCUMOCTh CKOPOCTH XUMHUECKOMN
peaxIuu OT KaTajau3aTopa

XHUMHYECKHE PE€aKIIMA B pacTBopax

10

9J'IeKTpOJ'II/ITI/I‘-ICCKa$I JAucconranusa

Hemoncrpaumu. McnblTaHue BeEmECTB M UX
pacTBOpPOB Ha  DJIEKTPOIPOBOIHOCTh, BIIUSIHUE
pacTBOPUTEIA Ha  JUCCOLUALUIO (maTumx
AJIEKTPONPOBOAHOCTH). TernmoBoi abdexr
pacTBOpPEHHUS BELIECTB (JaTUUK TEMIEpPaTyphl).
JlabopaTopusie ombIThl. 13.  [lucconmarus
CMalbIX »JJIEKTPONMTOB Ha TMpHUMEpe YKCYCHOM
KHCJIOTBI.

OCHOBHBIE TIOJIOKEHUS] TEOPUU
anexTpoauTrdecko auccomuaruu (T /1)

JemoncTpanun. CHIbHBIE U C1a0bIe AIEKTPOTHUTHI
(maTYuK SIEKTPONPOBOTHOCTH ). 3aBUCUMOCTH
AIEKTPONPOBOAHOCTU PACTBOPOB CUIIbHBIX
AJIEKTPOJIMTOB OT KOHIICHTPAIIMH HOHOB (IaTUNK
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AIIEKTPONPOBOIHOCTH).

10 XUMHUYECKHE CBOMCTBA KUCIIOT B CBETE JlabopaTopuble onbIThl. 14. VI3MeHenune okpacku

TEOPHUH DJICKTPOJUTUUECCKON JUCCOLUALINHT WHJIUKATOPOB B KHUCIOTHON cpene. 15.Peakuus
HEUTpaNM3allMd pacTBoOpa WIENOYH PaA3TMUYHBIMU
kuciotamu. 16. [lomyuenue rugpoxkcuaa meau(ll) n
€ro B3aUMOJICUCTBUE C PA3IMUYHBIMU KHCIIOTAMHU.

11 XHUMHUYECKUE CBOMCTBA KUCJIOT B CBETE JlabopaTopHuble onbIThl. 17. Baumoseiicteue
TEOPHH JICKTPOTUTHICCKOMN TUCCOIUAIIAN CHIIbHBIX KHCIOT ¢ okcumom meau(11). 18-20.

B3aumMozgeiicTBrue KUCIOT ¢ MeTaiiaMu. 21.
KadecTtBeHHas peakiys Ha KapOOHAT-HOH. 22.
[Torydenue CTyaHS KPEMHHEBOW KACIOTHI. 23.
KauecTtBeHHast peakiiys Ha XJIOPUA- WIH Cylbdat-
MOHBI

12 XUMHYECKHE CBOMCTBA OCHOBAHUH B CBETE JlabopaTopHble onbIThI. 24, VI3MeHEeHHEe OKpaCcKu

TEOPHUH JIEKTPOIUTHIECKOUN TUCCOIUAIINN WHJIUKATOPOB B IICJIIOYHOM cpere. 25.
B3anmoneicTeue 1menoyen ¢ yrieKuciabM ra3oM.
26. KauecTBeHHas peakiys Ha KATHOH aMMOHUS.
27. Tlonyuenue runpokcuaa meau(Il) u ero
pasoKeHNE

13 XHMMHUUYECKHUE CBOMCTBA COJIEH B CBETE TEOPUU JlaGopatopusble onbIThl. 28. B3aumopeiictBue
AIEKTPOJIUTAYECKON JUCCOIHAITTT kapOoHatoB ¢ kuciotamu. 29. [lomyuenue

runpokcuaa okenesa(lll). 30. BsaumoneiictBue
xene3a ¢ pactBopoM cyibhara meau(Il)

14 [TonsiTe o runponuse conen HdemoncTpauuu. OnpeaeneHre xapakrepa cpe/isl B

pactBopax couiell (natuuk pH)

15 IIpakTHyeckas padora 1. Pemenue IIpakTuyeckast padora 1. Pemenue
AKCIEPUMEHTAIIbHBIX 337a4 110 TEME AKCIIEPUMEHTAJIbHBIX 3aa4 110 TEME
«INEKTPOIUTUUECKAS TUCCOIUAITHS) «INEKTPOTUTUYECKAS TUCCOITUATTHS

16 O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110

TeMe «XMMHAYECKHE PEAKIIUU B PACTBOPAX
JJIEKTPOJIUTOBY
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17 KonTpoabHnas padora 1 no reme KonTpoabHnas padora 1 no reme «XuMHUueCKUe
«XHMMHYECKUE PEAKIIMH B pacTBOpax peaxkiuu B pacTBOPAX 3JIEKTPOIUTOB)
JIEKTPOIUTOBY
HemeTaJuibl M MX cOeIMHEHUSA 25

18 OOw1ast XxapakTepUCTHKa HEMETAIIOB Jemoncrpanuu. Komekuusa Hemeramios. Moaenu

KPUCTATIMYECKUX PEIIETOK HEMETAJNIOB: aTOMHBIE
U MOJIEKyJIspHbIe. O30HATOP U MPUHIIMIIBI €r0
paboThl. 'opeHre HEMETAIIOB — MPOCTHIX BELIECTB:
cepsl, Gocdopa, APeBeCHOro YIIs.

19 OO0mas xapakrepucTuka 3aemMeHToB VIIA JemoncTtpanuu. O6pa3ipl TaTloreHoB — MPOCTHIX
IpYIIbl — TaJ0r€HOB BellecTB. B3aumopelicTBue rajioreHoB ¢

MeTajmamMu. BelTecHeHue xiopa 6poMOM UK HOJa
13 pacTBopoB ux couei (AITXP)

20 CoennHeHus rajJloreHoB JleMoHcTpanus. Konnexkuus IIPUPOIHBIX
COEZIMHEHUH XJ0pa.
JlabopaTopHusblie onbIThl. 31. Pacnio3naBanue
raJIOTeHU-MOHOB

21 IIpakTnyeckas padora 2. «M3yuenue IIpakTnyeckas padora 2. «3yuenue cBolCTB
CBOMCTB COJISTHOM KUCJIOTBI» COJISTHOM KMCJIOTBI»

22 OOmas xapakrepucTrka 3neMeHToB VI A - JemoncTpanun. Bzaumoneiicteue cepsl ¢
xasibkoreHon. Cepa. MeTaymamu. ['opeHue cepbl B KHCI0pOJie

23 CepoBosiopoJ1 1 CyIbhUabI Jemoncrpanus. Komekuus cynbGuaHbIx pya.

KauectBennast peakuus Ha cyinbpua-uoH (AIIXP)

24 KucnoponHslie coenMHEHUs cepbl Jemoncrpanuu. ObecrBeunBaHNE OKPALIEHHBIX

TKaHEW U [IBETOB CepHUCTHIM razom (AIIXP)
B3anmoneicTBre KOHIEHTPUPOBAHHON CEPHOMN
KHUCIIOTHI ¢ MeJibl0. OOyriamBaHuE OpraHUYEeCcKUX
BEILECTB KOHLICHTPUPOBAHHOM CEPHOU KUCIIOTOM.
JlabopaTopHbIe ONBITHI.

32. KayecTBeHHbBIE peakIui Ha Cylb(aT-HOHBL.

25 IIpakTuyeckas padora 3. «3yueHne IIpakTuueckas padora 3. «/I3yueHue cBoicTB

CBOMCTB CEPHON KHCIIOTBI)

CEPHOM KUCIOTBD)

22
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OOwast xapaKTepUCTHKA XUMUYECKHX
aneMeHToB VA rpynnsl. A30T

Hemouncrpauus. [luarpamma «CoctaB BO3gyxay.
Bugneodparments! u cnaiiasl «lItuusu 6azapbi»

27

Ammuak. Co aMMOHUS

HMemoncrpanuu. [Tonydenue, cooupanue u
pacnio3HaBaHue ammuaka. OCHOBHbBIE CBOMCTBA
aMMUaKa (JaTIYMK JICKTPOIPOBOTHOCTH )
JlabopaTopHbIe ONBITHI.

33. KayecTBeHHas peakiys Ha KATHOH AMMOHHUS.

28

IIpakTnueckas padora 4. «llonyuenue
aMMMaKa U U3y4eHUE ero CBOMCTB»

IIpakTnueckas padora 4. «llonyuenue ammuaka u
U3y4EHHE €ro CBOMCTBY

29

Kucnopozconepxaiiue COeTMHEHUS a30Ta

Hemoncrpaumu. [loyyenue okcuaa azora u
usydenue ero cBoiicts (AITXP).

30

Kucnopozconepxaiiue COeTMHEHUS a30Ta

JemoncTpaumnu. Bzaumoaeiicreue
KOHI[EHTPUPOBAHHOMN a30THOM KUCIIOTHI C MEJIBIO.
Pa3noxeHne HUTpaTa Kaiausi U TOPEHUE IPEBECHOTO
YIOJIbKA B HEM.

JlabopaTopHble onbIThl. 34. XuMU4ecKue
CBOICTBA a30THOM KUCJIOTBI, KaK JIEKTPOJINTA

31

®dochop u ero coequHEHUS

JemoncTpanuu. O6pa3isl NpUPOAHBIX
coenuHeHuit pocdopa. ['openue dhochopa Ha
BO31yXe U B kuciopoze. [lonydyenue 6enoro
dbocdopa u ucnbpITAHNE €r0 CBONCTB
JlabopaTropHble onbIThl. 35.KauecTBEHHbIE
peakuuu Ha GocdaT-uoH

32

OOm1as xapakTepucTHka 31neMeHToB |V A-
IpyHNIbL. YTIepos

Jemoncrpanuu. Komekuus «O0pa3iubt
MPUPOAHBIX coerHeHun yraepoaay. [loprper H.
J. 3enunckoro. [Tornomnienne akTHBUPOBaHHBIM
YIJIEM pACTBOPEHHBIX BEMIECTB WJIN Ta30B.

Y CTpolCTBO IPOTUBOra3a

33

Kucnopoaconepxamme coefuHeHHS
yriepoja

JlabopaTopHbIe ONBITHI.
36. Ilony4yeHnue u cBOICTBA YrOIbHON KHUCIOTHI.
37. KauecTBeHHas peakiys Ha KapOOHAT-NOH

34

IIpakTnyeckas padora S. «llonyuenue

IIpakTnyeckas padora S. «llonyuenue
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YIJICKHUCIIOro ra3a 1 U3y4€HHE €ro CBOMCTB»

YIJICKUCIIOro rada 1 U3y4€HHE €ro CBOMCTB»

35

VYri1eBo10pObI

JdemoncTpaumnu. Mozenn MOJIEKyJl METaHa, 3TaHa,
STUJIEHA U alleTWIIeHA. B3auMoaeiicTBue 3TUIIEH C

OpPOMHOIi BOJIOH M pacCTBOPOM IepMaHraHaTa KaJHs.

36

Kucnoponconepxka-
1€ OPraHUYECKUE COCTUHEHUS

JdemoncTpanuu. O0myie XUMUYECKHE CBOMCTBA
KHUCJIOT Ha IPUMEPE YKCYCHOM KHUCIIOTHI.
KadecTBeHHas peakiiys Ha MHOTOATOMHBIEC CITHPTHI

37

Kpemuuii u ero coeguHeHus

Jemoncrpanun. Komnexnus «O06pasiist
MPUPOIHBIX CoeTMHEHUI KpeMHus». Komnekius
CTEKJ1a, KEPaMHKH, LIEMEHTA U U3AEJIUN U3 HUX.
JlabopaTopusle onbIThl. 38. [Iponyckanue
YIIJIEKHUCIIOTO Ta3a Yepe3 pacTBOP CUIIMKATA HATPHS

38

CuimkaTHas MMPOMBIIIJIICHHOCTDb

Jemoncrpanun. Komuiekuys nponykuuu
CHIIMKAaTHOW TIPOMBIIIJICHHOCTH. BuneodparmeHTs!
u cianjpl «IIpon3BOACTBO CTEKIA U HEMEHTA

39

HOJ'Iy‘lCHI/Ie HEMCTAJIJIOB

Hemouncrpaumu. Komekuus «IIpupognsie
COCIMHEHUSI HeMeTauIoBy. BuneodparMeHTs! u
crnaitnapl «DpakimoHHas IEPEroHKa KUJKOTO
BO3ayxay. BuneodparmeHnts! u cnaiiibl
«[TonyueHnue Bogopoaa, KUCIOPOAA U FaIOTE€HOB
AIEKTPOIUTUUECKUM CTIOCOOOM))

40

[TonydyeHune Ba)XHENIIUX XUMUYECKUX
COE€IUHEHUN

JemoHncTpanuu. BugeopparMeHTs! 1 caaiiisl
«IIponu3BOJICTBO CEPHOM KUCIOTHI».
Buneodparments! u cnaiinsl «IIpou3BoacTso
ammuakay. Komnexuus «Colpb€ A1 mostydyeHus
CEPHOM KUCIOTBD.

41

0O0o06menue o teme «Hemeramiel 1 ux
COCINHEHUS

42

KontpoabHnas padora 2 1o Teme
«HemeTautbl M MX COCTMHEHHSD

KonTpoabHnas padora 2 no teme «Hemeranisl u
UX COCIUHEHUS»

MeTajliibl M UX coeaAMHECHUuA

17
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43 OO611ast XxapaKTepruCTUKa METAIIIOB
44 XHUMHYECKHE CBOMCTBA METAIIJIOB JemoncTpaumnu. B3aumopaeicTBue HaTpus, JIMTHUS
U Kanbuus ¢ Bojoul. ['opeHme HaTpusi, MarHus u
J)KeJe3a B KUCIIopoie. Benplika TEpMUTHOM CMECH.
B3auMozeiicTBue cMecu MOPOUIKOB CEpPhI U JKeJe3a,
UMHKAa W cepbl. B3anMmonencTBhe aIIOMHUHUS C
KHCJIOTaMU, IIeJiouaMH M Bojoi. B3amMonencTBue
JKere3a U Meu ¢ XJI0poM. B3aumonenicTeue Meau ¢
KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTOM U a30THOU
KHCIIOTOH (pa30aBICHHON M KOHIICHTPUPOBAHHOM).
JlaGoparopubiii  onbIT. 39. BzauMmojelicTBue
JKese3a ¢ pactBopoM cyibdata meau(1l)
45 OO01as xapakTepuCTUKA MIEIOYHBIX JemoncTpanun. OKkpacka MIaMeHH COEJUHEHUSIMU
METaJUJIOB HIEJTOYHBIX METAJIJIOB
46 OO6m1ast XxapaKTepuCTHKA MIET0YHBIX
METaJUJIOB
47 OO01as xapakTepuCcTUKa MET0YHO3EMETbHBIX JemoncTpanun. Okpacka MIaMeHH COEUHEHUSIMU
METAJIJIOB MIETOYHO3EMENTBHBIX METAIUIOB. ['anenne n3sectu
BOJIOH.
48 OO1m1ast XxapaKTepUCTHKA LIETI0YHO3EMETbHBIX JlabopaTopHslii onbIT. 40.ITomyuenue
METAJIJIOB W3BECTKOBOW BOJIBI I ONIBITHI C HEM.
B3aunMogeiicTBrue U3BECTKOBOW BOJBI C YTIEKUCIIBIM
ra3oM (JIaTYUK JIEKTPONPOBOTHOCTH).
49 XKeéctkocTh BOABI M cIOCOOBI €€ yCTpaHEeHUs Jdemoncrpanuu. ITonydenue ;xECTKOM BOIBI
B3aUMO/JICVCTBUEM YTJIIEKUCIIOrO C U3BECTKOBOM
BOJIOW. Y CTpaHEHUE BPEMEHHOM KECTKOCTH
KUIISTYCHUEM U T00aBKOM COABI. Y CTpaHEHUE
MOCTOSTHHOM KECTKOCTU J0OaBKOM cobl. IOHUTHI 1
MIPUHITUTT UX IeUCTBHS (BUACO(PparMeHT).
50 IIpakTnyeckas padora 6. «llonyuenue IIpakTyeckas padora 6. «Ilomyuenue xecTkon
YKECTKOW BOJIBI U CITOCOOBI €€ yCTpaHEHHU S BOJIBI U CTTOCOOBI €€ yCTpaHEHUS
51 AJIFOMUHUH U €r0 COeTMHEHUS JemoncTpanun. Komiekiust npupogHbIX

25



coeIMHEHUH anmroMuHus. BuneodparmeHTsr u
crnaiiapl «OKCUI ATFOMUHUS M €70 MOJAH(PHUKAIIUNY.
[Tonyyenue am(poTEpHOTO THAPOKCUIA ATTFOMUHUS
M MCCJIEJOBAHNE €ro CBOMCTB

52 XKeneso u ero coenuHeHMs JemoncTpanun. OKUCIIEHUE JKEJIE3a BO BIIAXKHOM
BO3/1yX€ (IaTYMK JaBICHUS)

53 2Kenes3o u ero coenuHeHus JlabGoparopubie onbITbl.4 1. [TonyyeHue
runpokcunos xenesa(ll) u (111). 42.KauectBennble
peaKuy Ha KaTHOHBI JKele3a

94 IIpakTnyeckas padora 7«Pemenue IIpakTuyeckas padora 7«Pemenue

9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME AKCIEPUMEHTAJIBHBIX 3aa4 10 Teme «MeTaiis»
«MetayisDy
55 Koppo3ust MeTamioB 1 ciocoObl 3aLIUThI OT HMemoncrpanun. Komutekuus «Xumudeckue
HEeE VMCTOYHMKHU TOKa». Pe3ysbTarsl JUIMTEIBHOTO
HKCIEPUMEHTA 10 U3YYECHHUIO KOPPO3UH CTaJIbHBIX
U3JIeMH B 3aBUCUMOCTH OT YCJIOBHH ITPOLIECCOB
56 Meraiuel B ipupoae. [lonsitue o demoncTpaumnu. BocctaHoBieHnE MeIU U3 OKCHIA
METaJLITypruu meau(ll) Bogopoaom. BuneodparMeHTsI U craiibt
«IIpon3BOACTBO YyryHa U CTAIIN.
Buneodparments! u cnaiiansl «3aenus u3 yyryHa u
cranny. BuneodparmeHTs! 1 crai sl
«IIpon3BOACTBO ATFOMHUHHUS
o7 Merasnsl B npupoze. [lonstue o
METAJITypIUH
58 O06o006mIeHne 3HaHM o0 TeMe «MeTauTb)
59 KonTtpoabsnas padora 3 1o reme KonTpoJuabsnas pa6ora 3 no treme «MeTamibs»
«MetamisD»
XuMHS M OKpYKAKOLIadA cpea
60 X¥UMHYEcKasi OpraHU3alys MIAHETHl 3eMJIs JemoncTpanun. Buneodpparmentsl u  crnaiiasl

«CtpoeHre 3eMiaM M €€ XUMHUYECKHI COCTaB».
Komneknuss MHHEpAJIOB M TOPHBIX  MOPOA.
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Komneknus «Pyasl MeraimoB». JlabGopaTtopHbie
onbIThI. 43. 3ydyenue rpaHura.

61 OxpaHa okpy»xarouiei cpeibl ot JemMoHcTpanun. BugeohparMeHTsI U ClIaii bl

XUMHUYECKOTO 3arps3HeHHUS «['o6anpHBIE HKOIOrHYECKHE TPOOIIEMBI
YeJI0BEYECTBA»

O06001eHne 3HAHUI 10 XUMMHUHM 32 KypC 7
OCHOBHOM IIKOJIbI

62 Bemectna

63 BemecTBa

64 XUMUYECKHE peakluu

65 XHWMHYECKUE PEAKITUN

66 OCHOBBI HEOPTaHUYECKOW XUMHHU

67 [ToaroroBka K KOHTPOJILHOM paboTe

68 Kounrpoabsnas padora Ne4 «torosas no Kountpoabsnas padora Ne4 «Mtorosas no kypcy

KypCY OCHOBHOM IIKOJIBDY

OCHOBHOM IIIKOJIBI

Y4yeoHo-MeTOANYECKOE 00ecmeyeHne

27
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Cnucok JuTeparTypsl VIl YYUTeJIs:

1. I'a6puensu O.C. [Iporpamma kypca xumuu 1151 8-11 kiaaccoB 001eo0pa3oBaTeIbHBIX YIPEIKICHUH.

2. T'abpuensa O.C., OctpoymoB WN.I'., CnankoB C.A. Xumust: 9 knacc: yd4eOHUK i 0011eo0pa3zoBaTenbHbIX yupexaenuit. — M.: [Ipocsemenue, 2019
(w1 mp. rox u3aaHUA).

3. I'abpuensn O.C. Hacronphas kaura yunrens. Xumus 9 kinacc. M.: Ipoda, 2012.

4. Tabpuensn O.C. Xumus. Metonuueckoe mocodue. 8 — 9 knacc. M.: [Ipoda, 2017.

5. 'opxoBenko M.IO. [Toypounslie pa3padotku no xumuu. 9 kinacc. M.:.BAKO, 2014.

6. KaBepuna A.A. Xumus: Jlunakruueckue matepuansl: 8-9 k. M.: 'ymanurtaps. uza. neatp BJIAJIOC, 2014.

7. CaBenbeB A.E. OCHOBHBIE TOHATHS U 3aKOHBI XUMHH. XUMHAYeckue peakiuu. 8-9 k. M.: [Ipoda , 2011.

Cnucok JIuTepaTypsl VI YYALIUXCH:

1. I'abpuensan O.C., OctpoymoB N.I'., CnaaxoB C.A. Xumus: 9 xinacc: yueOHUK 17151 o01ieo0pa3oBaTenbHbIX yupexaenuid. — M.: Ilpocsemenue, 2019
(v mp. rox u3gaHuUsN).

2. [Tonosa O.A. TecroBsie 3ananus no xumun. M.: JIpoda, 2017.

3. Kopomenko A.C.Xumus. 3aganus ¢ Beioopom oteTa. 8-9 ki1 M.: I'ymanuraps. usa. nenrp BJIAJIOC, 2010.

4. Xomuenko W.I'. CoopHuk 3a1a4u 1 ynpaxnenuii nmo xumuu. M.: HoBas Bosina, 2011.

5. DHUUKIIONEINYECKUH CIIOBaph FOHOTO XUMHUKa

HNHuTepHer - pecypcbl

» [TouckoBeie cuctemsr:http://www.yandex.ru/ , http://www.google.ru/
* UnTepner-caiitel: http://geo.1september.ru http://www.alleng.ru/ http://www.zavuch.info/ http://www.uchportal.ru/ http://www.fipi.ru/
http://fcior.edu.ru http://www.drofa.ru/
* Enunast koyutekius nudpoBbix 00pa3oBaTenbHbIX pecypcoB: http://school- collection.edu.ru
*  Anxumuk: http://www.alhimik.ru/

KPUTEPUU N HOPMbI OHEHUBAHUA
OuneHka yCTHBIX OTBETOB.


http://www.google.ru/
http://www.drofa.ru/
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OtmeTKa «5» - CTaBUTCA B TOM Cllydae, €CIIM YYall[Miics MOKa3bIBaeT BEPHOE MOHUMAHHME XUMHUYECKOW CYINTHOCTH pacCMaTpUBAaEMbIX SIBICHHNA U
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHIid, AT TOYHOE ONPECICHWE W HMCTOJIKOBAHWE OCHOBHBIX MOHSATHH, 3aKOHOB, TCOPH, a TAaKKe MPaBUIHHOE
OTIpEJICIICHUE XUMHUECKUX BEIIMYMH, UX €JAMHUI] U CIOCOOOB M3MEPECHHS;, MPABHIBHO BBIMOJHICT YSPTEIKU, CXEMbl M I'pa)UKU; CTPOUT OTBET II0
COOCTBEHHOMY TUIaHYy, COIPOBOXKIAET PAacCKa3 HOBBIMH MPUMEPAMH, YMEET MPUMEHHUTH 3HAHUS B HOBOUM CHUTYAIlMH MPH BBIOJHEHUN TMPAKTHUYECKUX
3aJJaHHIA; MOXET YCTAHOBUTH CBS3b MEK/Y M3y4acMbIM U paHee M3yYCHHBIM MaTEPHAJIOM IO KypCy XUMUH, a TaK K€ C MaTeprajoM, YCBOCHHBIM IO
W3YYCHHIO IPYTHX MPEIMETOB.

OTtMmeTKa «4» - CTaBUTCSI, €CJIM OTBET YUCHHUKA YIOBJIETBOPSET OCHOBHBIM TPEOOBAaHUSM K OTBETY Ha «S», HO JlaH 0e3 MCIOJIb30BaHUsI COOCTBEHHOTO
IJIaHa, HOBBIX IIPUMEPOB, 0€3 MPUMEHEHHS 3HAaHUI B HOBOW CHUTYyalnH, 0€3 UCIOJIb30BAHUS CBSI3CH C paHee U3YYEeHHBIM MaTepPHAIOM, YCBOCHHBIM TIPH
W3YUYCHHUH JIPYTUX MPEIMETOB; €CIIU YYAIlUICs JOMYCTUII OJIHY OIIMOKY WIIH HEe 00Jiee IBYX HEIOUETOB U MOXKET WX UCIPABUTH CAMOCTOSITEIILHO HITH C
HEeOOJIBIION TTOMOIIBIO YIUTEIIS.

OtmeTka «3» - CTABUTCS, €CIM YYaIIMKCS TMPABWIBHO MOHUMAET XMMHYECKYIO CYITHOCTh PAacCMaTPUBAEMBIX SIBICHHH W 3aKOHOMEPHOCTEH, HO B
OTBETC HUMEIOTCS OTICNbHBIC TPOOEThI B YCBOCHHWM BOIPOCOM Kypca XHMHH, HE NPEMATCTBYIOIIME ITAIbHEUIIEMY YCBOCHHUIO IMPOrPAMMHOTO
MaTepualia; yMeeT MPUMEHSTh MOJYYCHHBIC 3HAHUS NMPH PEIICHUH TPOCTHIX 3aJa4 C HCIOJb30BaHHUEM TOTOBBIX (HOPMYJ, HO 3aTPYAHSETCS TpU
pelIeHny 3aa4, TPeOYIMUX MpeoOpa3oBaHmsi HEKOTOPBIX (GOPMYIT;IOIMYCTHII He OoJiee 0HOM Tpy0Ooii ommOKu U ABYX HEI04YeTOB, HE Ooyiee OHOU
rpy0oii u ogHOI He rpyOoit ommOku, He OoJee ABYX-TpeX He rpyObIX omHOOK, OAHON He TPyOoil OmUOKHU M TPEX HEIOUETOB, AOMYCTUI YETHIPE WIIH
IATh HEJ0YCTOB.

OTtMeTKa «2» - CTAaBUTCS, €CIIM YYaIIHICs HE OBJIAJIC] OCHOBHBIMU 3HAHUSIMH U YMEHHH B COOTBETCTBUU C TPEOOBAHUSIMH ITPOTPAMMBI U JOIYCTHII
00JIbIIIE OIIMOOK U HEJOYETOB, YeEM HEOOXOIMMO IS OLIEHKHU «3) .

OneHka nMcbMeHHBIX padoT.
OtmeTka «5» cTaBUTCS 3a pabOTY, BHIIOTHEHHYIO IOJIHOCTBIO €3 OIMOOK U HEJOUYETOB.
OtMmeTrka «4» cTaBUTCS 3a pabOTY, BHIIIOJIHEHHYIO MOJHOCTBIO, HO IIPU HAJIWYKU B HEll He OoJiee oHOM rpy0oil oIMOKY U OJTHOTO HEJI0YEeTa ; HE
0osee Tpex HEJTOYETOB.
OtMmeTtka «3» CTaBUTCS, €CIIU YUYEHHUK BBIMOJIHWI IPAaBUIBLHO HE MeHee 2/3 Bcel paboThl MM JOMYCTHII He OoJiee 0IHOM rpyOoi OIIMOKY U IBYX
HE/I04eTOB, He OoJiee 0/1HOM rpyOoit U 0HOM HerpyOoii omnOkH, He 6oJee TpeX HerpyobIX OMNUOOK, OJHON HErpyOoil OIIMOKH U TPeX HEJA0UETOB, NIPH
HaJIMYUU YETHIPEX-TISITU HEOUYETOB.
OTMmeTKa «2» CTaBUTCS, €CJIA YUCIIO OMMOOK U HEJIOUYETOB MPEBBICKIIO HOPMY OIICHKHU «3» WJIH BBIMOJHEHO MPABIIIBHO MeHee 2/3 Bceil paboTHhl.

Kpurepun oneHuBaHMs TeCTOBbIX KOHTPOJIbHBIX PadoT.
[IIkana nepeBosa B MATHOAIUIBHYIO CUCTEMY OLIEHKH
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Otmetka «5» ctaBuTcs 3a BoinonHenue 90-100% paboTsl.
Otmetka «4» craButcs 3a BeinoiaHenue 70-89 % paboTsr;
Otmetka «3» craBuTCs 3a BbinosHeHne 50-69%

OTMeTKa «2» cTaBUTCS 3a BhIToJHeHHE MeHee 50%,

Kpurtepuu onieHuBaHus IKCIePUMEHTAIBHBIX YMeHHUI (J1a0opaTopHbIe H MPAKTHYECKHE 32/1aHUSA).
OtmeTka «5» cTaBUTCSA eciii paboTa BINOJIHEHA [TOJIHOCTBIO U NIPaBUIIBHO, ClIeJIaHbl IPABUIIbHbBIC HAOIIOJICHHUS U BBIBO/IBI,
HKCHEPUMEHT OCYIIECTBIIEH I10 IUIaHY C YYE€TOM TEXHHKH 0€30ITacCHOCTH | MPaBUJI paboThI ¢ BEIIECTBAMH U 000PYIOBaHUEM;
IIPOSIBJICHBI OPIaHNU3aLMOHHO - TPYJOBbIE YMEHUS, IOAJIEPKUBAOTCS YMCTOTA pabOYero MecTa U MopsI0K (Ha CTOJIe, SKOHOMHO HCIIOJIb3YOTCS
PEaKTHUBBI)
OtMmeTka «4» CTaBUTCS ecii paboTa BINOJIHEHA [TPABUIIBLHO, ClIEIaHbl IPaBUIbHbBIC HAOIIOJCHNS U BBIBOJIBI, HO IIPU 3TOM KCIIEPUMEHT IIPOBE/ICH HE
MOJTHOCTBIO HIJTH JIOTTYIIEHBI HECYIIECTBEHHBIE OIIMOKH B paboTe C BEIECTBAMHU M 000PYIOBAaHHUEM.
OtmeTka «3» cTaBUTCS ecii paboTa BINOJIHEHA TPAaBUIILHO HE MEHEe YeM HaIOJIOBUHY WK JIOMYIIEHA CYIIECTBEHHAs OIIMOKA B X0/1€ HKCIIEpUMEHTA
B 00BSICHEHUH, B OPOPMIICHUN Pa0OTHI, B COOJIIOACHNY MPaBUII TEXHUKU 0€30IacHOCTH Ha padoTe ¢ BelecTBaMi U 000pyJ0BaHUEM, KOTOPast
UCHPABJISIETCS M0 TPEOOBAHUIO YUUTEIS
OTtMeTKa «2» CTaBHUTCS €CIH JIOMYIIEHBI O0Jiee IBYX CYHIECTBEHHBIX OIIMOOK B XO/€: IKCIIEPUMEHTA, B O0BSICHEHNH, B 0(OPMIICHIH PadOThI, B
COOJIFOICHUH IIPAaBUJI TEXHUKU 0€30I1aCHOCTH IIpU paboTe ¢ BEIeCTBAMU U 000PYAOBaHUEM, KOTOpPbIE YYaIUNACS HE MOXKET UCIPABUTh JIaXe 0
TpeOOBaHUIO YUUTEIS.

OuneHka NMPOEKTHBIX padoT.
OtMmeTKa «5» CTaBUTCS €CIH 11eIb YeTKO COpMYIMpOBaHa U yoeauTenbHO o6ocHOBaHa. [IpencraBineH pa3BepHyTHIH M1aH JOCTHXKEHUS LIETH
npoekTta. Tema mpoekTa packpbITa MOJTHOCTHIO U MCUEPIIBIBAIOLLE.
PaboTa coepKUT JOCTATOYHO MOJIHYIO HH(OPMAIIMIO U3 Pa3IMYHbIX UCTOYHUKOB. [IpesicTaBiieH aHanu3 cuTyaruil, CKiaabIBaBIINXCS B X0J1€ pabOTHI,
ClIeTaHbl He0OXOMMBIE BBIBOIbI, HAMEYEHBI TIEPCIIEKTUBBI Pa0OThL. PaboTa OTIMYaeTCs TRBOPYECKUM TIOIX0/10M, COOCTBEHHBIM OPUTHHAIBHBIM
OTHOILICHHEM aBTOPA K ujee npoekra. Pabota oTanyaercs 4eTKUM U TPaMOTHBIM O(OPMIIEHHEM B TOYHOM COOTBETCTBUHU C YCTAHOBJIEHHBIMHU
npaBwiIaMu. BeICTymIeHHE COOTBETCTBYIOT TPeOOBAaHUSAM IPOBEACHUS IPE3EHTAI[MH, OHO HE BBIIILJIO 32 PaMKHU PETJIAMEHTA, aBTOP BJIAJICET KYJIbTYpOu
OOLIeHHsI ¢ ayTUTOpUEH, MPE3eHTAIUs XOPOIIO OArOTOBJIEHA, aBTOPY y1aJI0Ch 3aMHTEPECOBAThH ayIUTOPHUIO. [IpOAYKT MOIIHOCTHIO COOTBETCTBYET
TpeOOBaHUAM KauecTBa (ICTETUYEH, Y00€H B HCIIOJIb30BAaHUH, COOTBETCTBYET 3asBICHHBIM LIEJISIM).
OtrMeTka «4» cTaBUTCS ecliu 1enb chopMmyinrpoBaHa, HO He oOocHoBaHa. [IpencTaBineH KpaTKUW IJIaH JOCTHIKEHHS LENM MpoekTa. Tema mpoekrta
packphiTa He MOIHOCTHI0. PaboTa copepKuT He3HAUUTEeNbHBIA 00BbeM MOAXOAMIIEH HHpOpMaIK U3 OrPAaHUYEHHOT'O YHCIIa OJTHOTHUITHBIX HCTOYHUKOB.
[IpencraBien pa3BepHyThI 0030p pabOTHI O JOCTUKEHUIO LEJIeH, 3asBIEHHBIX B MpoekTe. PaboTa camMocTosTenbHast, IEMOHCTPUPYIOIIAsl CEPhE3HYIO
3aWHTEPECOBAHHOCTh AaBTOpA, MPEINpPUHATA IMOMbITKA MPEACTaBUTh JMYHBIM B3IJSA HAa TEMY IHPOEKTa, MPUMEHEHBI SJIEMEHTHI TBOPYECTBA.
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[IpennpuHATEl HONBITKH O(GOPMUTH PabOTy B COOTBETCTBUU C YCTAHOBJICHHBIMHU IpaBWIAMH, IPHAATh €H COOTBETCTBYIOLIYIO CTPYKTYpY.
BBICTYHJIGHI/IG COOTBCTCTBYIOT Tpe6OBaHI/ISIM MMPOBCACHUA IMPE3CHTAllMK, OHO HC BBIIUIO 3a paMKH PCriiaMCHTAa, HO aBTOp HC BJIAACCT KyJIBTypOfI
o011eHus ¢ ayquTopuel (yMeHne OTBe4aTh Ha BOIPOCHI, JOKa3bIBaTh TOUKY 3peHus). [IpoayKT He IOTHOCThIO COOTBETCTBYET TPEOOBAHUAM KayecTBa
OtmeTka «3» CTaBUTCS eciv 1eTb chOopMyIHpOBaHA HEYETKO MO0 He chopmynupoBaHa. IIpencraBieHHbIN MIaH HE BEAET K JTOCTUKECHUIO IETIU
npoekTa. Tema npoekra packpeita (pparMeHTapHO. bosbluas 4acTe mpecTaBIeHHON MH(OpPMaLUM HE OTHOCUTCA K TeMe padoThl. AHAJIN3 3aMEHEH
KpaTKUM OIKMCAaHHEM XOJa M TopsakKa pabdoThl. ABTOp NPOSIBHJI HE3HAYUTEIBHBI HHTEpEC K TEeME IPOEKTa, HO HE MPOJEMOHCTPUPOBAI
CaMOCTOSITEJILHOCTH B paboTe, HE MCIOJIb30BaJl BO3MOKHOCTH TBOPYECKOTO NOJAX0Aa. B mucbMeHHON 4yacTu paboThl OTCYTCTBYIOT YCTaHOBIJICHHBIE
MpaBWJIaMH TOPSAOK M YeTKash CTPYKTypa, IOMYIICHBI OIMMMOKH B O(OpMIICHHH. BBICTYIJICHWE HE COOTBETCTBYET TPEOOBAHUSAM IIPOBEIACHHUS
npe3eHTauy. [IpoeKTHBI MPOAYKT HE COOTBETCTBYET TPeOOBaHUSAM KayecTBa (ICTETHKA, yI0OCTBO MCIIOJIb30BAaHMS, COOTBETCTBHE 3asBICHHBIM
LEJISIM)

Onenka yMeHMii peliaTh pacyeTHbIe 3a1a4u.
OtMmeTKa «5» CTaBUTCS €CIIM B JIOTHUECKOM PACCYXAECHUHU U PEIICHUH HEeT OIIMOOK, 3a/1a4a pelleHa palioHaIbHbIM CIIOCOO0M;
OTMeTKa «4» CTaBUTCSI €CIIM B JIOTMUYECKOM PACCYXJACHUM U PELIECHUS HET CYIIECTBEHHBIX OLIMOOK, HO 3a/laya pelleHa HEPallMOHAIBHBIM CIIOCOOOM,
WIN JONYIIEHO He OoJiee IByX HECYIIECTBEHHBIX OIINOOK.
OtrMeTka «3» CTaBUTCS €CJIM B JIOTMYECKOM PAaCCYXJIEHUU HET CYIIECTBEHHBIX OLIMOOK, HO JOMYILE€HA CYIIECTBEHHAs OLIMOKa B MAaTeMaTH4YECKHX
pacuerax.
OTMeTKa «2» CTaBUTCS €CIIM UMEETCSl CYILIECTBEHHbIE OMIMOKU B JIOTHYECKOM PACCYKJIEHUU U B PEIICHUU.

OueHka yMeHH# pemaTh IKCIePUMEHTAIBHBIE 3a/1a4H.
[Ipu orieHKe ATOr0 YMEHHUS CIeIyeT YUUTHIBATh HAOTIOACHHS YUUTENS U MPEABABISIEMbIE YIAIUMCS Pe3yIbTaThl BBIIIOJIHEHUS OMBITOB.
OTMeTKa «5» CTaBUTCS €CITU TUIAH PEIICHUS 3aJadd COCTABIICH MPABWJIBHO, OCYIIECTBIICH MOJ00P XUMHUYECKUX PEAKTUBOB M O0OPYIOBaHUS, JaHO
MOJIHOE OOBSICHEHUE U CIIETaHbl BBIBOBI.
OTMeTKa «4» CTaBUTCS €CIIM TUTAH PEIICHUS COCTABIICH MPABHIBLHO, OCYIIECTBIICH MOI00P XUMHYECKUX PEAKTHBOB U 00OPYIOBAHUS. JIOMYIIICHO HE
0osee IBYX HECYIIECTBEHHBIX OIINOOK (B OOBSICHEHUH U BBIBOJIAX).
OtMeTKa «3» CTaBUTCS €CJIM IUIAH PEIICHUS COCTABIICH IMPABWJIBHO, OCYIIECTBICH MOJ00pP XMMHYECKHX PEAKTHBOB U 00OpPYHIOBaHUs. JOIYIICHA
CYIIIECTBEHHAS OIMOKA B O0BSICHEHNUN U BBIBOJAX.
OTrMeTKa «2» CTaBUTCS €CIH JOMYIIEHBI Be W Ooyiee OmMHMOKH (B TUIaHE pPEIICHHUs, B TMOJ00pPE XWMUYECKUX, PEAKTUBOB U OOOPYIOBaHHUS, B
OOBSICHEHUH U BBIBOJIAX).
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